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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED FER 14 1997

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

Inclosed is a copy of the Tilton Town Dam Phase I Inspection Report,
which was prepared under the National Program for Inspection of
Non-Federal Dams. This report 1s presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This fellow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire. 1In addition, a
copy of the report has also been furnished the owner, Town of Tilton.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely,
Incl MAX B. SCHEIDER
As stated Colonel, Corps of Engineers

Division Engineer



NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NHOO0151

Name of Damt Tilton Town Dam

Town: ' ' Tilton

County and State: Belknap, New Hampshire
River: Winnipesaukee River

Date of Inspection: April 6, 1979 and April 24, 1979

BRIEF ASSESSMENT

Tilton Town Dam has a hydraulic height of 13 feet and a total
length of 122 feet. It is a low, run-of-the-river dam and con=-
sists of a timher frame spillway with wooden upstream decking
placed between two concrete sluiceways each controlled by a tim-
ber gate. The dam spans a reach of the Winnipesaukee River and
is located in south central New Hampshire. The drainage area
to the site consists of 473 square miles and includes the 363
square mile Lake Winnipesaukee drainage area. Maximum storage
. capacity is about 50 acre-feet. Tilton Town Dam is used to
provide pondage for process water and water for an auxiliary fire
pump. The pond at spillway crest is 1450 feet in length with a
surface area of about 4 acres.

The dam is in poor condition. Major concern is the poor condition
of the timber frame spillway and wooden decking.

Based on small size and significant hazard classification in
accordance with Corps guidelines, the test £lood is % the Probable
Maximum Flood (PMF). A test flood discharge of 7,570 c¢fs (16 csm)
would overtcp the dam by about 2.6 feet (5.6 feet over spillway
crest) assuming both gates closed. The spillway will pass 2200
cfs or about 29 percent of the test flood. A major breach at top
of dam would probably result in the loss of a few lives and could
cause appreciable property damage.

The ocwner, the Town of Tilton, should implement the results of

the recommendation and remedial measures given in Sections 7.2

and 7.3 or alternative in Section 7.4 within One year after receipt
of this Phase I inspection report.

arren A 'Guinan
Project: Manager
N.H. P.E, 2339




This Phase I Inspection Report on Tilton Town Dam

has been reviewed by the undersigned Review Bozrd members. 1In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgment and practice, and is hereby
submitted for approval.

sipd € T Elrogy

JOSEPH A. MCELROY, MEMBER
Foumdation & Materials Branch
Engineering Division

CARNEY M. “TERZIAN, MEMBER
Desdign Eranch
Engineeriag Division

! !
’ J ssm? FINEGAN, JR., ca%i\im
ief, Keservoir Control Ce T
7ater Control Branch ‘
" Engineering Division

APPROVAL RECOMMENDED:

e B g our

<ZJOE B. FRYAR
Chief, Engineering Division




PREFACE

This report.is prepared under gqguidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
‘obtained from the Office of Chief ¢f Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condi-
tion of the dam is based upon avallable data and visual. '
inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigaticn is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of

field conditions at the time of inspection along with data
available fo the inspection team. In cases where the reservoir
was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends

on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be -
inccrrect to assume that the present condition of the dam

will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspec-
tion can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on
the estimated "Probable Maximum Flood" for the region {greatest
reasonably possible storm runoff), or fractions thereof.
Because. cf the magnitude and rarity of such a storm event,

a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate
condition. The test flood prevides a measure of relative
spillway capacity and serves as an aide in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.

iv
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NATIONAL DAM INSPECTION PROGRAM
PHASE 1 INSPECTION REPORT
TILTON TOWN DAM

. SECTION 1
PROJECT INFORMATION

1.1 General

a. - Authority. Public Law 92- 367, August 8, 1972 authorized
the Secretary of the Army, through the Corps of Engineers, to
initiate a National Program of Dam Inspection throughout the
United States. The New England Divisicon of the Corps ¢f Engineers
has been assigned the responsibility of supervising the inspection
of dams within the New England Region. Anderson-~Nichols & Company,
Inc. has been retained by the New England Division to inspect and
report on selected dams in the State of New Hampshire. Authoriza-
tion and notice to proceed were issued to Anderson-Nichols under
a letter of November 20, 1978 from Max B. Scheider, Colonel, Corps
of Engineers. Contract No. DACW33-79-C-0009 has been assigned by
the Corps of Engineers for this work.

b. Purpose

(1} To perform technical inspection and evaluation of
non-Federal dams to identify conditions which threaten the public
safety and thus permit correctlon in a timely manner by non- .
Federal lnterests. ‘

: (2 To encourage and prepare the States to initiate
quickly effective dam safety programs for non-Federal dams. .

(3) To upaate, verify and complete the National Inven-
tory of Dams. :

1.2 Description of Project

. a. Location. Tilton Town Dam is located in the Towns of
Tilton and Northfield, New Hampshire. The dam is a run-of-the-
river dam spanning the Winnipesaukee River approximately 5.3
miles above 1ts confluence with the Pemigewasset River. The
centerline of the river serves as the boundary between Tilton and
Northfield. The Merrimack River originates at the confluence of
the Winnipesaukee and Pemigewasset Rivers in Franklin, New
Hampshire. Tilton Town Dam is shown on U.S5.G.5. Quadrangle,
Penacook, New Hampshire with coordiantes apprOXLmately at
N 43° 26 33", W 71°© 35' 43". Tilton is located in Belknap County:
Northfield is located in Merrlmack County. (See Location Map,
page vii.) -



b. Description of Dam and Appurtenances. Tilton Town Dam
is a low, run-of~the-river dam totaling 192 feet in length and
having a hydraulic height of 13 feet. The north abutment of the
dam is located in Tilton and consists of a concrete sluiceway
with dischaxge controlled by a timber gate. The timber gate is
5.6'H x 6'W and has an invert 3.5 feet below the spillway crest.
The maximum gate openlng is 11.6' above the sluiceway invert. It
is operated by means of ‘a mechanical lifting device (chain hoist).
A 10-inch intake is located on the upstream side of the w1ngwall
of this gate structure. This intake provides water for use in
the Arthur 8. Brown Manufacturing Company plant building which is
located just adjacent to the north abutment. The spillway consists
of a timber frame structure about 124 feét in length. The spillway
crest is 9.6 feet above the downstreani toe of the dam. The south
abutment of the dam is located in Northfield and consists of a
concrete sluiceway with discharge also controlled by a timber gate.
The timber gate is 8.3'H x 10'W and has an invert 6 feet below the
spillway crest. The maximum gate opening is 11.7' above the sluice-
way invert. This gate 1s now raised mechanically by an external
movable power source (bucket loader) but could be raised by a heavy
chain hoist. A concrete box inlet structure is constructed on the
upstream side of the south sluiceway wingwall. . There is a 10-inch
pipe inlet from this structure supplying an auxiliary fire pump
in the Surrette Storage Battery Company, a factory on the south
side of the river immediately downstream of the dam.

c. 'Size Classification. Small (hydraulic height ~ 13 feet;
storage - 50 acre-~feet) based on helght and storage ( €40 feet
and 2 50 to € 1,000 acre-feet) as given in Recommended Guidelines
for safety Inspection of Dams.

d. Hazard Cla531flcatlon. Slgnlflcant Hazard. A major
breach at top of dam would probably result in the possible loss
of a few lives and could cause apprecxable property damage. (See
- Section 5.1 f£.)

e. Ownership. Tilton Town Dam was constructed prior to
1886. The earliest ownership recorded appeared on a New Hampshire
Water Rescources Board (NHWRB) inspection report dated 8/30/34.
This report states that the Tilton (north) side of the dam is owned
by the Public Service Company of New Hampshire and the Northfield
(south) side by the Elm Mills Woolen Company. This ownership
apparently remained unchanged until the Town of Tilton purchased
the dam and property March 8, 1968.

- f. Operator. The current owner and operator cf the Tilton
Town Dam 1s the Town of Tilton, Town Hall, 145 Main Street,
Tilton, New Hampshire 03276. Phone: (603) 286-4425,

g. Purpose of Dam. The purpose of the original construction
of the dam is not known. Sometime prior to 1934 the dam was
utilized for power generation to both of its co-owners, Public
Service Company of New Hampshire and Elm Mills Woolen Company. A
NHWRB inspection report of December 17, 1934 states that the




Tilton side of the dam (Public Service Company) was not operating.
The pondage behind the dam is presently used to supply several
plants with industrial process water. A NHWRB memo of October 15,
1976 reflects this pondage was also used to dilute sewage from

a few lines which discharge into the pond above the dam. An
article which appeared in the Concord Monitor, Monday, April 30,
1979, reflects that this dam is currently being considered as a
future source of hydroelectric power. (See Appendix B.,)

h. Design and Construction History. Tilton Town Dam was
constructed sometime prior to 1886. No information was disclosed
regarding the original design and construction of the dam. A
NHWRB inspection report dated 6/25/36 reported the center portion
of the dam was damaged in the flood of March 1936 but was repaired
immediately. A NHWRB sketch dated 9/18/39 reflects a 107-foot
long spillway, two adjacent gate structures forming the south
abutment, and one wood flume forming the north abutment. Further
‘information was obtained from a study done by Fenton G. Keyes
Associates, Hydraulic Calculations for the Winnipesaukee River
from Lake Winnipesaukee to the Merrimack River, prepared for the
New England Division, U.S. Army Corps of Engineers, January, 1957,
The above report reflects two gates exist, one 8.6-foot wide gate
. on the north end and one 8.2-~foot wide gate on the south end. The
spillway in this report was noted toc be 124.5 feet in length.
Therefore, structural modifications occurred between the years cf
1939 and 1957. Additional structural changes in the gate sluiceways
have occurred after 1957. The structure as seen on the visual
inspection consisted of a sluiceway with a 5.6'H x 6'W gate on
the north side which was reported to have been constructed in 1969
and a sluiceway with a 8.3'H x 10'W gate on the south side which
was reported to have been constructed in 1974. These two dates
were obtained orally from the owner.

i. Normal Operating Procedures. No written operating
procedures were disclosed. The gates are normally opened in the
spring and closed in mid July. The water level is watched by a
staff member of the Arthur S. Brown Manufacturing Company plant
and conditions are relayed to the town. The Town of Tilton Road
Agent operates the gates as deemed necessary.

1.3 Pertinent Data

a. Drainage Area. The drainage area consists of 473 square
miles (302,720 acres) of varied terrain and includes the 363 sgquare
mile Lake Winnipesaukee drainage area. The Winnipesaukee River
originates at Lake Winnipesaukee and flows in a southwesterly
direction through Paugus Bay, Opechee Bay, Winnisguam Lake, Silver
Lake and the communities of Laconia, Belmont, Tilton, Northfield
and Franklin. Three dams affect flood control on the Winnipesaukee
River. The Lakeport bam, located between Paugus Bay and Opechee
Lake, regulates the elevation of Paugus Bay and. Lake Winnipesaukee.
The drainage area to Lakeport Dam is 363 square miles. Avery Dam,
located between Opechee Lake and Lake Winnisquam, has a drainage

1-3



area of 374 square miles. Lochmere Dam, which regulates the
water surface of Lake Winnisquam,; carries a drainage area of
428 square miles. Tilton Town Dam is located downstream of

these three flood control dams on the Winnipesaukee River,

b. Discharge at Damsite

‘ (1) Outlet works (sluices) - 5.6' H x 6'W timber gate
@ invert elevation of 436.9' MSL. 8.3'H x 10'W timber gate @
invert elevation 434.4' MSL. Combined capacity at top of dam -
3100 cfs @ 443.4' MSL. '

(2) The maximum discharge at dam31te - A U.S.G.S. gaglng
station, having a drainage area of 471 square miles, is located 0.4
miles upstream of the dam and has a record since January 1937,
The maximum recorded discharge at the gage is 3,810 cfs which
occurred during the September 1938 flood. Therefore, the dis-
charge at the dam during the 1938 flood was probably in excess
cf 3,810 cfs. However,.a greater discharge may have occurred
during the 1936 flood which is the largest of historical record
on the Winnipesaukee River, evidenced by high water marks. Also
recorded are discharges of 3,720 cfs and’ 3 700 cfs which occurred
in 1953 and 1954, respectlvely.

(3) Ungated spillway capa01ty @ top of dam elevatlon -
2,200 cfs @ 443.4' MSL.

(4) - Ungated splllway capacity @ test flood elevation -
5,605 cfs @ 446' MSL

(5) Gated spillway capacity @ top of dam elevation -
not applicable

(6) Gated spillway capacity @ test flood elevation -
not applicable ‘ . : . .

(7) Total spillway capacity @ test flood elevation -
5, 605 cfs @ 446' MSL :

. (8) Total project discharge @ test flood elevation -
7,570 cfs @ 446' MSL (with gates closed); 7,570 cfs @ 444, 3" MSL
(with gates open)
¢c. Elevation (ft. above MSL)

(1) Streambed at centerline of dam - 430.8 {at downstream
toe)

(2) Maximum tailwater - During the September 1938 flood
with a discharge of 3,810 cfs maximum tailwater is estimated to
have been at 433.5' MSL.



(3) Upstream invert north abutment sluiceway = 436.9
Upstream invert south abutment sluiceway -~ 434.4

(4) Recreation pool - not applicable

(5) Full flood control pool - not applicable

(6) Spillway crest - 440.4 |

{7 -Design surcharge (Original Design}) - unknown

(8) Top of dam - 443.4

(9) Test flood pool - 446
d. Reservoir (feet)

(1) - Length of maximum pool - 2700

‘(2) Length of spillway crest pool - 1450

(3) .Length of flood control pool - not appiicable
e. Storage {(acrerfeet)

(1) Recreétion pocl ~ not applicable

(2) Flood control pool - not applicable

(3) Spillway crest poocl - 16 (approximate)

(4)  Top of dam - 50 (approximate)

{5) Test flood pool - 80 (approximate)

f. Reservoir Surface (acres)

(1) Recreation pool - not applicable
(2) Flood contrel pool - not applicable
(3) Spillway crest - 4 (approximate)
(4) Test flood pool - 13 (approximate)
(5) Top of dam ~ 9 (approximate)

g. Dam

(1) 7Type - timber frame spillway and wooden upstream
deck with concrete sluiceways and abutments at either end.

(2} Length - 192°



(3) Height -~ 13' (structural height)
(4) Topwidth ~ varied

(5) Side slopes - U/S spillway 4H:1V - U/S abutments
vertical; D/S spillway and abutments vertical.

{(6) Zoning =~ none

(7} Impefvious.core - nohe'
(8) Cutoff'f noné 

(9) Grou£ curtain - none

A h. Diversion and Regulating Tunnel -~ not applicable (See j.
below.) - ' ' '

i. Spillway |
(1} 7Type - timber frame with wooden decking
(2) Length of weir - 124"
(3) Crest elevation.— 440.4' MSL
(4) Gates —lndne

(5) U/S Channel =~ the upstream channel consists of the
Winnipesaukee River. A Boston & Maine Railroad bridge and the
‘Route #38 bridge are located 580 feet and 660 feet upstream of the
dam, respectively. The Arthur S. Brown Mfg. Co. plant is located
on the north side of the approach channel.

(6) D/S Channel - the downstream channel 1mmed1ately
below the dam is wide and has a boulder strewn and rugged exposed
bedrock bottom. No trees, brush or man-made structures obstruct
the immediate channel below the dam. The J.P. Stevens Company
plant is located downstream on the south side of the channel.

Two dams and six bridges have been constructed in the downstream -
reach of the Winnipesaukee River between Tilton Town Dam and its
confluence with the Pemigewasset River in Franklln, New Hampshire,
a distance of 5.3 miles.

j. Regulating Outlets. The north abutment of the dam
consists of a concrete gate structure with a 5.6'H x 6'W timber
gate and head frame., This gate is mechanically operated by a
chain hoist and it has a maximum opening of 11.6' above the
sluiceway invert. On the upstream side of this structure is a
10-inch process water intake which supplies process water to- the
Arthur S. Brown Mfg. plant.




The south abutment also consists of a concrete gate structure
with an 8.3'H x 10'W timber gate and head frame. This gate is
now raised mechanically by a movable power source (bucket loader).
It has a maximum opening of 11.7 feet above the sluiceway invert.
On the upstream face of the structure is a 10" intake pipe. This
intake supplies water to an auxiliary fire pump for the Surrette
Storage Battery Co., a factory on the south bank of the river
immediately downstream of the dam. '



. SECTION 2
ENGINEERING DATA

2.1 Design
No original design data were obtained for Tilton Town Dam.

2.2 Construction Records

No written construction records were disclosed. The owner
stated that the north sluiceway was constructed in 1969 and
the south sluiceway was constructed in 1974.

2.3 Operation
No engineering operational data were. obtained.

2.4 Evaluation

a. Availability. A search of the files of the NHWRB and
direct contact with the owneér revealed only a limited amount of
recorded information.

b. Adequacy. Because of the limited amount of detailed
data available, the final assessments and recommendations of this
investigation are based on the hydrologic and hydraulic calcula-
tions and the visual inspection.

. ¢. Validity. No original engineering data were obtained.
~Hydrologic and hydraulic studies done on the Winnipesaukee River
(discussed in Section 5.1 b.) were reviewed and validated.



SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. Tilton Town Dam is a low, run-of-the-river dam
which impounds a reservoir fo small size on the Winnipesaukee
River located immediately downstream of Tilton Village. The water-
shed above the reservoir is rolling and partially wooded. The
Winnipesaukee River is the outlet for Lake Winnipesaukee and flows
.through Winnisquam Lake and Silver Lake a few miles upstream of
Tilton Town Dam. The dam is 5.3 miles upstream from the cenfluence
of the Winnipesaukee and Pemigewasset Rivers. There are two dams
and six bridges downstream of Tilton Town Dam on the Winnipesaukee
River.

b. Dam. Tilton Town Dam consists of a timber-frame spillway
with a wooden upstream decking placed between two concrete gated
outlet structures. (See Appendix C - Figures 2 and 3). The dam
totals 192 feet in length and has a hydraulic height of 13 feet.

During the initial inspection performed April 6, 19279, about one
foot of water was flowing over the crest of the spillway. It

was noted that the level of the water flowing over the crest was
not uniform along the length of the spillway. (See Appendix C -
Figure 4.) From this observation it was inferred that local
failures have occurred along the length of the structure. A
subsequent inspection was performed April 24, 1979, in conjunction
with representatives of the New Hampshire Water Resources Board
(NHWRB} arid the owner, the Town of Tilton. The NHWRB restricted
discharge at Lakeport Dam, reducing flow in the Winnipesaukee River.
The Town of Tilton opened both gates at Tilton Town Dam and the
impoundment behind the dam was lowered so that little water was
discharging over the crest of the dam. This enabled a more
thorcough inspection on the structural condition of the dam.

The timber frame of the dam is, in part, in poor condition and
badly deteriorated. Confirmation of some local support failures
was made. (See Appendix C - Figure 5.) The timber decking over
the upstream face is in very poor condition. (See Appendix C -
Figure 6.) Major quantities of water are pouring through large
holes in the decking and lesser quantltles through leaks along
the entire length of the spillway. - (See Appendix C - Figure 5.)
Near the south abutment is a hole several feet in diameter in the
decking and a whirlpool several feet in diameter was observed
over this hole. {See Appendix C - Flgure 7.) :

Extensive outcrops of bedrock were observed on the south bank of

the reservoir immediately upstream of the dam. No outcrops of
rock were observed on the north bank. In the available records,
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one cross sectlon shows the timber structure as being founded

on "ledge", and one written record indicates that the foundation
of the dam is "hardpan”. On the basis of a visual inspection
from the shoreline downstream of the dam it appears that most

of the timber framing of the dam rests on bedrock and that parts
~of it rests on large boulders.

No evidence of seepage or other problems were observed at the
south abutment. A mill building is located at the north abutment.
An inspection of the basement of that building: dld not reveal any
31gns of seepage or other problems.

c¢. Appurtenant Structures. Two concrete slulceways pass
through the dam, one at each abutment. (See Appendix C - Figures
8, % and 10.) The north sluiceway was reported to have been
constructed in 1969; the south sluiceway in 1974.

The slulceway on the north 31de is 6 feet wide and the invert of
the channel is 3.5 feet below the dam crest. The sluiceway on the
south side is 10 feet wide and 3.3 feet below the dam ¢rest at the
inlet and 6 feet below crest at the timber gate. Each sluiceway
has steel gate slots, cast into the side approx1mately 12 feet from
the upstream end.

Both timber gates were raised at the time of inspection and were
observed to be in a deteriorated condition., Séveral planks near

the bottom of the south sluiceway gate were damaged by a beaver.

The planking at the bottom of the north sluiceway gate is in
deteriorated condition. Several of the planks are bowed downstream
and one of the planks is broken. The steel gate slots were observed
to have surface rust but were otherwise in good condition.

The concrete walls of the sluiceways were observed to be in good
condition except for some minor ercosion at the inlet end.

A concrete box inlet structure is constructed on the upstream side
of the south sluiceway wingwall. There is a 1l0-inch plpe inlet
from this structure supplying an auxiliary fire pump in a building
immediately downstream of the dam. (See Appendix C ~ Figure 9.)
The concrete box appears to have been constructed at the same time
as the sluiceway.

A sand fill has been placed between the north abutment and the
sluiceway structure at the north end of the dam. A sinkhole, about
18 inches in diameter, was observed at the downstream side of this
£ill. (See Appendix C -~ Figure 11.) According to the maintenance
manager of the Arthur S. Brown Mfg. Co., the sand £fill was placed
on top of a wood decking which, in turn, is above the water intake
pire to the mill. Collapse of the decking may have caused the
sinkhole. ' ‘



d. Reservoir Area. The watershed above the reservoir is
rolling and partially wooded. Numerous structures are built
. close to the edge of the reservoir immediately upstream of the
dam in the Town of Tilton. The Winnipesaukee River, spanned by
" the Tilton Town Dam is the outlet for Lake Winnipesaukee and flows
through Winnisquam Lake and Silver Lake a few miles upstream from
Tilton Town Dam. The Arthur S. Brown Manufacturing Company building
is located immediately upstream of the dam on the north approach '
channel. (See Appendix C - Figure 12.)

@,  Downstream Channel. 'Thé'downStreém channel is brecad,
unobstructed by trees.and brush, with a boulder and rugged exposed

bedrock bottom. (See Appendix C - Figure 13.) A mill building is
located on the north side of the channel immediately downstream of

the dam. There are also two dams and six bridges spanning the
river between Tilton Town Dam and its confluence w1th the Pemige-
wasset River about 5.3 miles downstream.'’

3.2 Evaluation

Based on the visual inspection, Tilton Town Dam appears to be in
poor condition. The timber frame dam is so badly deteriorated
that it may collapse, particularly during seasonal high water
flows. If there are pollutants .in the silt behind the dam they
could cause significant environmental problems downstream if the
~dam failed or was breached. The deteriorated condition of the
wooden gates could cause loss of water in the reservoir which
would also cause the loss of process water to the Arthur S. Brown
Manufacturing Company and loss of fire protection water to the
manufacturing facility on the south side of the dam..
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

No written operational procedures were obtained for Tilton

Town Dam. Flow conditions are watched by a staff member of the
Arthur S. Brown Mfg. Company and relayed to the town. The gates
are normally open in the spring and closed in mid July. A hand
winch is used to open the north gate. Because of the friction
caused by hydrostatic pressure the gate on the south side must
be raised by an external source of power (bucket loader or
crane)

4.2 Malntenance'of Dam -

The Town of Tilton is responsible for the maintenance of the dam.

4.3 Maintenance of Operating Facilities

No formal maintenance is performed.

4.4 Description of Ahy,Warning System in Effect

No written warning system was revealed.

4,5 Evaluation

The present operational and maintenance procedures are not adequate
to eénsure proper operation of the gates during high flows. The
maintenance procedures are inadequate to ensure that all problems
encountered can be remedied within a reasonable period of time.

The owner should establish a written operatlon and maintenance
procedure as well as establishing a warning system to follow in
event of emergency conditions. _



SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features

a. General., Tilton Town Dam is a low, run-of-the-river
dam which impounds ‘a reservoir of small size. The dam has a
timber frame spillway with a wooden upstream decking placed
between concrete abutments. If this structure were breached,
the failed portion of the timber structure could become lodged-
in a number of other dams and bridges downstream of the dam.
Two dams and six bridges are located in the reach on the

Winnipesaukee River between Tilton Town Dam and its confluence
with the Pemigewasset River, a distance of 5.3 miles.

b. Design Data. The available data pertinent to the Tilton
Town Dam comes from five primary sources:

(1} The New Hampshire Water Resources Board (NHWREB)
files on the dam;

(2)  Hydraulic Calculations for the Winnipesaukee River
from Lake Winnipesaukee to the Merrimack River, prepared by Fenton G.
Keyes Assoclates for the Corps of Engineers, New England Division,
in 1957; _

{3 and 4) The back up files for the Floocd Insurance
Studies of Tilton and Northfield, New Hampshire, prepared for
the Federal Insurance Administration by Hamilton Engineering
Associates, Inc. of Nashua, N.H. and Anderson-Nichols & Company, Inc.
(ANCo.) of Concord, New Hampshire, respectively.

(5) Hydraulic Engineering Analysis for Evaluating Flood
Stage Reduction on the Winnipesaukee River, New Hampshire, prepared
by ANCo for the Corps of Engineers, New England Division, December

1978.

The following is a summation of data pertinent to Tilton Town
Dam found in each of the above references:

Reference l: It is the opinion of the NHWRB that this structure
has been in poor condition since 1934; NHWRB feels that this dam
could fail at any time and should be removed. (See Appendix B
and Section 6.1 c.) ‘

Reference 2: The final recommendations of this study with
reference to Tilton Town Dam was that the spillway section of

the dam be lowered 3.50' and this section be replaced with
flashboards or crest gates which can easily be removed or dropped
during high flows.



References 3 and 4: HEC-2 step-backwater computations reflect
that with a discharge of 7,570 cfs an elevation of 445.4' msl
would be reached. The hydraulic input of this study was reviewed
and evaluated. In order to reflect existing condltlons, backup
from the 1978 ANCo study (Reference 5) was utilized in developing
a stagewdlscharge relationship for Tilton Town Dam, The rating
curve developed in the FIS studies, References 3 and 4, ranges
0.6 to 1.0 foot lower than the ratlng curve developed for this
inspection study. .

Reference'Si The recommendation of this study was to replace the
dam with a weir having a c¢rest elevation at least 1.5 feet lower
than the existing spillway. From trial HEC-2 runs through this
area, it was determined that lowering the spillway would reduce
flooding upstream of the dam to the Route 38 bridge crossing.
Several companies utilize the pondage for process water. Breaching
~the dam would create a hardship, therefore, this was not recommended
as an alternative. '

c. Experlence Data. 1In a NHWRB report of 6/25/36 it was
reported that the center portion of the dam was damaged in the
. flood of March 1936 but was repaired immediately. No recorded
discharge was disclosed for this flooding event. The U.S5.G.S.
gage in Tilton, N.H. came into operation January 1937 and remains
in current use. The maximum recorded discharge occurred during
the September 1938 flood and was recorded to be 3,810 cfs. No
records were found that reported any sustained damages to the dam.
The 1936 flood, however, is reported to be the largest of histori-
cal record on the Winnipesaukee River as demonstrated by high
water marks in the area of the dam., The 1938 profile along with
the 1936 high water marks are shown on the Winnipesaukee River
Plan and Prefile, Sheet 1, U.S. Engineer Office, February 1939.
Recorded discharges of 3,720 cfs and 3,700 cfs which occurred
in 1953 and 1954, respectively, were also obtained.

d. Visual Observations. The dam is in poor condition. The
timber spillway has an uneven crest caused by some local support
failures. The timber decking on the upstream face is in very
poor condition. :

e. Test Flood Analysis. Tilton Town Dam is classified as
being small in size having a hydraulic height of 13 feet and a
maximum storage capacity of 50 acre-feet; the dam was determined
to have a Significant Hazard Classification. Using the Recommended
Guidelines for Safety Inspection of Dams, the test flood was
determined to be % Probable Maximum Flood (PMF)

The test flood inflow.cannot simply be determined by use of the
PMF guide curves due to the complexity of the hydrologic and
hydraulic conditions which comprise the Winnipesaukee River
drainage basin. Flooding on the Winnipesaukee River and its
associated bays and lakes is to a large extent controlled by
Lochmere Dam on Lake Winnisquam, Avery Dam on the Winnipesaukee
River, and Lakeport Dam between Cpechee Lake and Paugus Bay.
Referring to the Northfield Flood Insurance Study, peak discharges
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on the Winnipesaukee River were determined at Lakeport Dam,
Avery Dam, and Lochmere Dam using various hydrologic methods.
The peak discharge at the Tilton gage during a 500-year storm
was determined to be 7,570 cfs. This gage is located 0.4 miles
upstream of Tilton Town Dam., This 500-year flood flow, being
approximately the test flood, was utilized in determining the
overtopping potential of Tilton Town Dam. The discharge at
Lakeport Dam during a flooding event of this magnitude was

. determined to be 4,300 cfs.

The overtopping analyses indicates that the dam would be over-
topped by 2.6 feet (5.6 feet over spillway crest) during the
test flood, assuming both gates closed. The maximum spillway
capacity at top of dam is 2200 c¢fs which is 29 percent of the
test flood discharge, assuming the dam stayed intact during a
flooding event of this magnitude. Assuming both gates closed,
a test flood discharge of 7,570 c¢fs would overtop the dam by
0.9 foot (3.9 feet over spiliway crest). ‘

f. Dam Failure Analysis. A major breach at.top of dam
would result in a discharge of about 4,315 c¢fs. This flow is
similar to the 4,475 cfs used in Reference 5 (see 5.1 b.).
Therefore, the profile developed with this discharge could be
utilized to estimate the level of probable damages caused by
- dam failure at top of dam. Included on this profile are
elevations of key damage points. From the profile, the only
damage caused by a breach would be the Arthur S. Brown Mfg.
Company building which is located adjacent to the north abutment
of the dam. A portion of this plant is located in the channel
and is the working area for two people. The maintenance garage
located at the south abutment at times is occupied. Therefore,
loss of life is possible. Property damage could be appreciable.

Plants which utilize the pondage for process water would be with- _

out water. Loss of water could cause substantial damage to the
boilers in the Arthur S. Brown Mfg. Company plant. The pondage
also supplies water to an auxiliary fire pump. Therefore, Tilton
Town Dam was classified Significant Hazard.



SECTION 6
STRUCTURAL STABILITY

6.1  Evaluation of Structural Stability:

a. Visual Observations. The timber decking on the upstream
face of the dam is in very pcor condition. Large quantities of
water are leaking through holes in the decking at many loc¢ations.
Near the south abutment there is a hole several feet in diameter
in the decking and there is a whirlpool several feet in diameter
over the hole. The timber frame of the dam is also in poor

condition.

Several planks near the bottom of the south sluiceway gate were
damaged by a beaver. The planking near the bottom of the north
sluiceway gate is in poor condition. Several of the planks are
bowed downstream and one of the planks is broken. A small sink-
hole in the £fill above the 1ntake pipe from the reservoir to the
industrial plant was observed.

b. Design and Construction Data. A sketch dated 9/18/39
shows a cross sectlion of the dam with vertical 8" x 10" posts on
the downstream side, an upstream decking consisting of a double
thickness of 2-inch planks and inclined at about 4H:1V, and
8" x 10" horizontal ties in both the longitudinal and transverse
directions. This sketch indicates that the timber frame is foundec
on "ledge". It appears that this sketch shows the condition of
the dam as it existed at the time of an inspection cf the same
date. However, there is an apparent discrepancy because the
written inspection report indicates that the dam is founded on

hardpan.

It was reported that the north sluiceway was constructed in 1969
and the south sluiceway in 1974.

¢. Operating Records. - Several references in the available
records reflect that the timber-structure of the dam has been in
poor condition at various times in the past:

Dec. 17, 1934 dam inspection report -
Dam, timber A frame, condition poor, should be
repaired.

June‘25, 1936 dam inspection report -
Condition poor. Center portion of dam damaged
in flood of Mar. 1936. Repaired immediately.

Sept. 18, 1939 dam inspection report -
Condition poor.

June 18, 1951 dam inspection report -
Timber frame...is rotting and will go in a few
years.

6-1



S May 5, 1976 note to WRB file - :
Whirlpool upstream of the timber dam. It appeared
that perhaps a section of planking had broken and

was letting water through the underside of the dam.

Oct. 15, 1976 WRB internal memo - ‘
Evidence of...large whirlpocl.... The main dam is
~in poor condition; the entire decking as well as
all the support framing should be replaced. Water
was going through the decking in several locations
and the crest of the dam sags at the location
where . the repairs were made some time ago indi-
cating that their (sic) has been a structural
failure of the support timbers.... It is my
opinion that the structure could fail at any time.

~d. Post-Construction Changes. See 1.2 h.

e. Seismic Stability. The dam is located in Seismic Zone 2
and in accordance with the recommended Phase I guidelines does nct
warrant seismic analysis.




SECTION 7
ASSESSMENT RECOMMENDATTIONS, AND REMEDIAL MEASURES

. 7.1 Dam Assessment -

a. Condition. The visual inspection and the comments made
in previous dam inspection reports, memos, and letters which are
available in the N.H. Water Resources Board files indicate that
Tilton Town Dam is in poor condition. The principal concern with
respect to the integrity of the dam is the poor condition of the
timber frame structure and wooden decking of the overflow section
of the dam. The gate on the south side must be raised by an
external mechanical force such as a bucket lcader, crane, etc.
and therefore, cannot be removed quickly and easily.

b. Adequacy of Information. The information available is
adequaté. to assess the condition of the dam. The conclusions
about the condition of the dam are based primarily on the results
of the visual inspection.

c. Urgency. The recommendation, remedial measures, or
alternative in 7.2, 7.3, or 7.4 respectively, should be implemented
‘by the owner within one year after receipt of this Phase I report.

d. Need for Additional Information. No additional informa-
tion is needed to assess the condition of this dam.

- 7.2 Recommendation

The owner should engage a registered professional engineer to
design and supervise appropriate repairs to the sinkhole over
supply pipe in south abutment and to the existing structure such
as frame, decks, gates, 1ift mechanisms, etc. Attention should
should be paid to the possibility that the silt collected behind
the dam may contain pollutants which could affect the downstream
reaches of the river.

7.3 Remedlal Measures

a. Operating and Maintenance Procedures. Establish a
surveillance program for use during and immediately following
periods of heavy rainfall, and also a warning program to follow
in case of emergency conditions. Institute a program of annual
technical inspection after dam is repaired or replaced.

7.4 Alternative

The owner should engage a registered professional engineer to
design and supervise construction of a suitable replacement dam. -
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VISUAIL INSPECTION CHECKLIST
PARTY ORGANIZATION

PROJECT 'I.‘ilton Towrn Dam, N.H.

DATE __A_Ql.;il 6, 1979
TIME 10:00 A.M.

WEATHER Cold, clowdy

W.S. ELEV. U.S. DN.S.

441 433.9
PARTY:
1. Warren Guinan (4/24/79) 6
,_Stephen Gilman (4/24/79) .
3. ILeslie Williams 5.
4. Raonald Hirschfeld (4/24/79) 9.
5. Pattu Kesavan | 10.
PROJECT FEATURE INSPECTED BY REMARKS
1. Hydrology /Hydraulics W. Guinan/L. Williaxrs
, _ Structural Stability S. Gilman :
3. Soils & Geology R. Hirschfeld
4.
5.
6.
7.
8.
9.
10.




PERIODIC INSPECTION CHECKLIST

prOJECT ___ Tilton Town Dam, N.H.

DATE _ Ppril 6 & 24, 1979

A

DISCIPLINE

NAME

~ AREA EVALUATED

CONDITION

OQUTLET WORKS - INTAKE CHANNEL

AND INTAKE STRUCTURE

a. Apprcach Channel
Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom
Debris

Condition of Concrete
Lining

Drains or Weep Holes
b. Intake Structure

Condition of Concrete

Good

Not visible beneath water surface -
None
None

Smmacbsermaicx1upstn§m1fmxabelow
water surface

Good

None apparent

Good,only surface laitance eroded away

Fair, enbedded steel surface rusted -
no paint -

3" wood weathered - seéveral planks
deteriorated and bowed. One plank
on north side broken




" PERIODIC INSPECTION CHECKLIST

Tilton Town Dam

2pril 6 & 24, 1979

PROJECT DATE
Ou ‘Struc '
PROJECT FEATURE D001t ture & Channel NAME
DISCIPLINE NAME
CONDITION

AREA EVALUATED

OUTLET WORKS ~ OQUTLET STRUCTURE

AND OUTLET CBANNEL

General Condition of Concrete
Rust or Staining

Spalling

Erosion or Cavitation

Visible Reinforcing

Any Seepage or Efflorescence
Condition at Joints

Drain holes

Channel

Loose Rock or Trees
Overhanging Channel

Condition of Discharge
Channel :

Concrete Sluiceways

Good
Only at embedded steel items
None‘

Only surface laitance eroded where in
contact with water

None
None dbserved -

Good

None apparent

Small trees overhanging north side, but
channel is wide and unobstructed.

Good




PERIODIC INSPECTION CHECKLIST

proJECT _ Tilton Town Dam, N.H.

paTp April 6 & 24, 1979

PROJECT FEATURE _ Spillway Weir NAME
DISCIPLINE NAME
AREA EVALUATED CONDITTON

OUTLET WORKS ~ SPILIWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel
General Condition.
Léose Rock Overhanging Channel
Trees Overhanginglchanhel
Floor of Approach Channel
b. Weir and Training Walls
General Condition of Concrete
Rust or Staining
Spalliﬁg_.
Any Visible Réinforcing
Any Seepage or Efflorescence
Drain Holes
c. Discharge Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
of Channel

Floor

Other Obstructions

Tinber frame spillway with decking on

upstream face

Good

None

‘None

Not visible beheath water surface.

Wood frame~badly deteriorated, one large
hole in deck, many small ones. Crest of
dam is irregqular and sagged.

Only at tie holes and embedded steel
sSupports

None visible

Ncone

None

Nene

Good |

None

Small trees overhanging north sidé,'but
channel is wide

Not visible beneath water surface

Nane




PERIODIC INSPECTION CHECKLIST

paTE April 6 & 24, 1979

PROJECT FEATURE _Service Bridge NAME
DISCIPLINE NAME
CONDITION

AREA EVALUATED

QUTLET WORKS - SERVICE BRIDCE

a. Super Structﬁre

Bearings
Anchor Bolts
Bridge Seat
Longitudinal Members
Underside of Deck
Secondary Bracing
beck

. Drainage Systemn
Railings
Expansion Joints
Paint

b. Abutment & Piers

General Condition of Concrete

‘Alignment of Abutment

Approach to Bridge

Cecndition of Seat & Backwall

Not applicable
Not applicable

Not applicable
Not applicable
Not applicable
Not applicable

Wood plank 3" thick untreated in .
weathered condition ‘

Not applicable
Not applicable
Not applicable
Not applicable

See Qutlet Structure - Outlet Works




PROJECT Tilton Town Dam, N.H.

PROJECT FEATURE Reservolr

DATE. April 6, 1979

M&L. E\Tiijl_.iams

AREA EVALUATED

REMARKS

Stability of Shoreline
Sedimentation

Changes in Watershed
Runoff Potential

Upstream Hazards

Downstream Hazards

Alert Facilities

Hydrometeorological Gages

Operational & Maintenance
Regulations

Good
None cobserved

None significant

Route 38 and Boston & Maine Railroad

Bridge
Part of Arthur S. Brown Mfg. Co. plant

None posted

U.5.G.5. gage 0.4 miles upstream of
dam in Tilton

None posted
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By ANDREW MEANS
Monitor Staff Writer

TILTON — The selectmen will soon

-have to decide the future of the town-
owned. dam across. the: Winnipesaukee

. River, and one option may be to restoreit .-

: as a source of hydroelectricity.

Three of the operators of the Sulloway -
Mill hydroelectric plant in Franklin have -
approached the, Tilton selectmen to find :

week, said ‘Water Resources Engineer

" VernonKnowlton.” :

" “After we receive their rep;:rt we will
order the town to either repair it or re-

fge]ner.'«te hydroelectricity would be help-
TR . © . : R

The dam is over 100 years'old, he said,
but has not been used to generate power
.since the ownership was transferred from

Tilton Dam May | CreéteFEhérgy, Again

: Bﬁt Larter stressed that the ieaéibﬂtty
Is still being studied.

.. "“As a matter of a fact it may not be big

enough to make it worthwhile,” he said.

.. move it,” sald Knowlton, adding that- " “All we want {o know is whether the town
“any: interest from anyone wanting to’

would be willing to convey it over to us for
 ustostart workonit.” :
. " Larter said restoration would be a pri-
.vate operation. In the unlikely event that
the selectmen decided to keep the dam.

* and repair it, he said, he would be just as

out if the town is interested in selling them. - Public Service Co. of N.H. to the town of . happytobuy the water rights alone.

* the damto generate electrielty. :

..~ The-three, Ted Larter of Dunstable,
* Mass., Tony Turgeon.of Tiiton and John

" Clement of Franklin, have been asked by

selectmen to provide more detalls of any
! restoration plan: the'y may have for the
t.dam. ) Ly <

-malnly fo

TiHonover10 yearsago, .-

““1tis currently used to provide water,

processifig and emergency”
firefighting purposes, in two factories, Ar-~ .
thurS. Brown Co.and Surrette Batteries. .; owns an operation at Goodrich-Falls in

¥ “We Have just so much money” fo
. spend,” he sald. “There’s a lot of ljability
“ that goes aleng with (the dam).” :

Besides the Franklin plant, Larter also

If the dam Is restored, said Larter, it Bartlett. N.H. Electric Cooperative buys

-, could generate 800 to -1,000 kilowatts an -

- power from this source, and Public Ser-

" The N.H. Water' ftéédurces‘Board ‘has-~. hour, This could be sold to a'power compa-’, - vice buys from the Sulioway Mill plant.
i mgg as Public Serviceor, concejvably,7.: The- viability of such plants depends

! been.concerned about the condition!

A !
Mo, AL T }

lof-the
" dam for some time. The U.S. Army Corps, . .
- bt Engineers is. inspecting the dam this the town,

talee d

IR
gt

an emergency standby system fo:,:=-*-iar(glqu_ on energy policy in. génetal, he
; Losaid, oo e RN

1 i . toar w9 -
'S Do . .
R

SEETE MY VPRIV I QUINOW SHOIND 2-G¢




State ni New Hampshive
WATER RESOURCES BOARD

CoNCORD 02330}

Re. Dam #237.02

Board of Selectmen
Town Office
Tilton, N. H. 03276

Gent lénen :

In answer to telephone requests from the town of Wilton for assistance

. in Jowering the vater in the Winnipesaukee River so that the Toun could -
" make repairs to their dam located adjacent to the Brown Manufacturing
Company, an engineer of this office did a preliminary inspection of that
" dam on October 14th with Mr. Manning, the Road Agent of the Town.

M, Manning explained that for sometime the Town has been trying to
repair a hole in the decldng and with ths gates on the dam have not

been able to control the flow of water which is at present at 280 cfs.

We explained to Mr. Mamning and to menbers of the Board of Selectmen

that wlth owrr dam at Lochmere being under reconstruction, it is impossible
for us to restrict the flow of water from Lake Wim .isw.am..

Dur:i.ng the inspection our enginszer, Mr, D, Rapoza, dlSCOVGI’Gd that in
addition to the deck which is in extremely poor condition, many of the
vpright braces supporting the A-frames and the comecting timbers betwean
the A-frames are in a state of decay. One section of the dam's crest is
already sagging indicating a structural failure in that section of the
timber.dam. + In our review of the inspection reporv and our file on this
dam, it is owr opinion that a loss of‘ the suoaoﬁ::_ng timbers couls cause
a failure of 2 portion of this cam Yat any time". ‘The uncertaint

wnen such a failure could occur creates a p'r'oblem at which the 'I’own 1s
left with a decision to be made, we feel, in the rear future.

This Dam #237.02 in the files of the Water Resourcss Board is classified

as a menaca structure. This classification irdicates that due to its

height, storage, and Jocation, failure of the dam could Jeopardize the

lives and safety of the public. This office has reviewed this classification
and feel that o major llability comnected with this dsm would be following
the failure portion of the tinbar structure could bzcome lodged in a number
of bridges and other dams dowmstream of Tilton perhaps causing structural
damage to these facilities.



Board ,df‘ Selectman

Town of Tilton - o e , RV
Re. Dam n-237 02 .

In reviewing our f:Lles and discussing this matter with members of ths
Board of Selectmen, the Vater Resources Board has been on record in the
past indicating that if this dam is not serving a useiul purpose it -
- would benefit the public if it was removed or lowered substantially
_ since the present dam maintains a high water level throughout the tomm
. which reduces the ability to pass flood waters down the Vinnipesaukes
River. It is our present understanding that ths existing dam helps
to improve a sewer condition in the town and providess a reservoir for
process water for local industry. During the irmsdiate future if the
town reconsiders reconstructing this dam, parhaps they should consider
reconstructing the dam at a lower helc,m, or supnlying ths water' needs
to their J_ndustry from a dliferent source .

This offlce wishes to cooperate with the town of Tilton in any way in
this matter; and owr staff will be availavle to mest with the town's
engineers to discuss this problem at yowr convenience.

Due to the nature of the condition of this dam, the New Hampshire Water
Resources Board requests the town of Tilton to rnotify us within the next -
few weeks of its plans to take corrective acticn rezgerding the situztion

“That presently exists. Except for what nature might create, the flows
in-the Winnipesaukee River will not be increased by the operations of
Lake Winnipesaukee until the middle of Decerwber at which time the flow
will be increased o approximately 1,000 c¢fs which vould make repairs to
this dam extremely expensive. :

Sincerely,
George M. McGee,-Sr.
Chairman

GMM/VAK: L,



MEMO

DATE: October 15, 1976

TO: - Vernbn A. Knowlton, Chief Water Resources Engineer

" FROM: Donald M. Rapoza, Civil Engineer.

SUBJECT: Dam repairs on Town owned structure (Dam #237,02)

On October 14, 1976.1.met with Mr. ‘Raymond Manning, Road:Agent for
the Town of Tilton, regarding the repairs he wish to make on the town
ovned dam (#237.02) on the Winnipesaukee River in Tiltom.

' Some time ago, the town repaired a hole in the wooden deck planking
with a weighted (manhole cover or frame)} sheet of plywood. With the
passage of time, the plywood repairs have not solved the problem, as
evidence of the large whirlpool at the location of the plywood.

Mr. Manning has opened both gates at the structure in order to
lower the pool elevation and with the present flow the pool has orly
dropped approwximately 2 to 3 feet below the crest of the spillway. DMr.
Manning wanted to know if we could reduced the flow in the Winnipesaukee
River so that the town can make the repairs in relatively shallow water.

1 also spoke with Mr. Frank Ponton, Maintenance Supervisor for the
Arthur 8. Brown Manufacturing Company, and he informed me that the
company is not pleased with our attitude, relative to maintaining a dam
at the site. He mentioned that the company is dependent on a pondage
and is quite concerned in having the dam properly maintained., They have
expended $5,000.00 within the last six months to buy a pump for use of
process water at the site, He stated that the town Is responsible and
has an obligation to keep and maintain the dam for water uses as well as
diluting a few sewage lines which discharge into the pondage.

As for the dam the abutments and gates are in good conditionm, but
the main dam is in poor condition; the entire decking as well as all the
support framing should be replaced. Water was going through the decking
in several locations and the crest of the dam sags at the location where
the repairs were made some time ago indicating that thelr has been a
structural failure of the support timbers.

The Town should be made awave of the present condition of the
structure as it is my opinion that the structure could fail at any time.

DMR/kn



NOIE FOR THE FILE - May 5, 1976

Mr. Mundy, Selectman, Town bf.Tilton, called regarding the development of a
whirlpool -upstréam of the tinber dam owned by the Town downstream of the bridge
in the village. | | |
Tﬁey inquired lwhether a permit was required to lower the water to make
necessary repairs. |

After discussing the issue with Mcr. Mundy it was my recommendation that they
lower the water as soon as possible to make sure no d'amage was being done

to the foundation. It appeared that perhaps a section Qf planking had broken
and was letting. water through the underside of the dam.

He will contact us if he feels they need assistance.

V.A.Knowlton:L



THE STATE OF NEW BAMPSHIRE

ICOunty of. ﬁ///}/ﬂ 5Ss O—t (220 2 1947
J | /
STATEMENT OF IﬁﬂEEH?jELEELSTFUCT OR . . E;REE(::rﬂg EEET

RECONSTRUCT A DAM AT ‘ “/ L2 - JUN25 1989

i'u.- u.! ."".H,)Q"Ih“'

TO THE WATER RESOURCES BOARD: | . MATER-REsounsES poar
In compliance with the provisions of RﬁA h82:3.

¥k,‘ /b( /%éliiwz4cw' // d”” //ézrjz%i&i j2716/

(Here state name of personﬁor persons, partn&fship, assoc1at10n, corporation,

Aetc-)

nereby state our intent to the Water Resources Board to construct, to reconstruct,
t0 make repairs to, a dam along, or (cross out portion not a.ppllcable) BCTOSS!:

Wi e niisiloce U
A LT ar s /jﬂ,( AL k £ /&~

(Here state ngme of stream or body of water)

<EY/ /’”‘—“; . 
At a point (/(/j(g{'(,,, / [/H’F Y pigrarranng Nfrpd
' He&e give location, by dlstance from mouth oﬁ/streamb]Eounty or

.municipal boundary} )
, 2 A
in the town (s) of ;/7i22é2577 dizz ﬁ;/<

in accordance witb PRELIMINARY PLANS and SPECIFICATIONS FILED WITH THIS STATEMENT

AND MADE A PART HEREQF. A
U;, understand that more detailed plans and specifications mzy be requested
2 . )
by the Board in conformance with RSA 482:% and that, if such plens are requested,
construction will not commence until such plans have been filed with and approved
by the Board.




C,_,__,J

The pu.rpose of the proposed construction is / Qe o /// Z
(Here briéfly state use to

?
(IK(ZE qu/ 'L*(/ ¥y bl f(/// z.f,"(-;/{? ol 249”/!"/ 4’(/‘?//

?}j{ieh storecywate'rm/é’ to be put)

The construction will consist of

(Here give brief desc‘ription of

work contemplated including height of dam)

(2:_44/:,:,1/;_-/‘ U ’27/(/ (,Z“’ﬁ”/F wa’fz»/’ (ﬁ [{,J /-mra,,{ /5

6:2/ o ﬁ fat J\)v At EE )(WL,.«-{[ J

All land to be flowed 15 8OV guneq by applicant.

//(/2 /’///’/f/ ?/ ///ﬂz v
Bl ) L e
7 i) W/'Zé,f J//
naacess 2D N/ S
T lleg N

Note: This statement together with plans, speclflcatlons and information and
dsta filed in connection herewith will remain on file in the office of
the Water Resources Board. This statement is to be filed in duplicate.

_J



RECEIVED

New Hampshire 03276 -

AECEIVED Town of Tilion oz 1106

M. .
WATER { .. o LOATD

"rye OPFICE OF SELECTMEN

October 21,1468

Yater Besources Board
Stote iiousge Annex
CO!lC':er iio ﬁb'

Dear Sir:

We are requesting permission to open the gate on
the Hortwfield side of the former Yublic Servicc Dam whica tae
Toewn of Tilten now owns. We wish ts lswer the river for one day
{next Saturday ) so Mr. Dick Tersons of "Person's Conerete™ can
cstimete the cost of erecting o ten foot concrete woll. Xt is eur
inteaticon to have thkis wall built te stop the flew throuph the
zote on the Tilton side and to remsve t:is gate aiter ithe wall

is completed, At this tisie we only wish to try lo lover tue

tre river with tris one gate, It is pessible later on otherxr

ways of lowering the river may bave to be undertaken when the
fostings and wall zre to be poured, ¥e are hoping that the reising
of the lisrthfield jate will serve our purpese at these partcular
times . The gate will be closed on Sumaay teo allow the river to
return to it's natural flev by lLenday. Your urgent asswer is
requested, Trauk ycu,

Donald B. Joscelyn
Chairman Beard oi Selectmen
Tilten L. I'z..



September 25, 1968

Beaxd of Selectmen
Tilton ‘
New Hampshire 03276

Gentlemen:

Some time ago, personnal from this Board talked
with you concerning repairs to the gate section in
the former Elm Mills dam across Winnipesaukee River
after the Town of Tilton acquired it from Public
Service Company of Naw Hamoshire. This Board expected
you would notify this Board of the nature of the repairs
to be undertakesn. As yet, no plans have been received
and the Tovn of Tilton now has title to this dam..

This work should be completéd before the fall rains
‘raise the river and before the spring freshats arrive.
Th2 present condition of the gate sectfion is such that
heavy flows could cause a serious failure, flcoding down-
stream establishments for which you could be liable.

I await your plans to repair this gate section in a
manna2r to osrevent failure and insure the safety of thz
structuyre. In cass you should desire it, you could arrange
for Water Redources Engineer, Vernon A. Knowlton, to discuss
this matter with you at Concord.

Very truly yours,

George M. McGee, Sr,
Chairman
GrM/FCM/a



September 25, 1967

Hr. Cliot Priect, vice Preeident
Public Seérvice Compery of Kew Hampahire
Henchenter, liew Hespehire

~ Dear Mr, Priect:

Reperding your letter of fuguet 31, 1967 relstipp to the
dam {n the towns of Tilton eand Northfield directly behiri the
Tilton Leather Coupeny on the Winnipesaukec River, we unteratand
that the Town of Tilton wisbes to teke tritle to the da
relsted property.

¥r. Prescotl, Chairman of the Board of Sple e fgh,
‘Chelrmen of the Planning Commission, W TH
tovn's interest at sresent ia to e¢lip

le health and
8 dex wen removed
rs adjacaunt to

tha dam would heve to provide a moxed
frow the stremt ghould thip den be

its rewmoval would proyide for greatex ivcharge_cupacity through
r} which, in the pest during
high flesd flows causg Tty ownera glong the xiver

upstréen of the dam,

Vtry'truly youra,

George M. McGea, Br.
Cheirman

gucgic

cct drse, Prescotb
Hr, kadieigh

B-10



July 17, 1967

Mr. Eliot Priest, Vice President
Public Service Cowpany of New Hampshire
Manchester, New Hampshire

Dear iMr. Priest:

In reply to your letter of July 7, 1967, t 's Board

has no objection to removal of your dam directly beh1r Tilton

Leather Compamy.  In fact, this removal wi 11y lower

the flood crests through the compact

ly yours,

rge H™McGee, Sr.,
Chairman

‘gmeg:c
ce: U.S.G;ﬁ

11
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FrUBLIC SERVICE

Company 2 of New Hampshire 1087 £&im Street, Manchester, N.H, 03105

July 7, 1967
JUL 151867

NEW HAMPSHIRE
WATER RESOURCES BOARD

Mr. George M. McGee, Chairman
N. H, Water Resources Board
State House Annex

Concord, New Hampshire

Dear Mr, McGee:

We own a dam in the Town of Tilton on the Winni-
pesaukee River located directly behind the Tilton Leather
‘Company. This dam does not have any use to the Public
Service Company of New Hampshire and we have reviewed the

r-\ ‘ use Lo the industries in the area. We have also discussed
the ownership of the dam with the Towns of Tilton and
Northfield,

To leave the dam in the river would require a
sizeable sum of money for maintenance; therefore, we propose
to remove the dam this fall working out with the industries
that are iavolved a connection to the river so that they
can take water for processing purposes.

1f you have any questions as to the planned action,
we will be pleased to hear from you,

Very truly yours,

T A

Eliot Prlest
. Vice President

EP:p

c.t. D. E. Sinville
W. A. Adams, Jr..
L. 0. Wilson



NaW HAMPSHIRE WATER CONTROL COMMISSION

REPORT ON DAM INSPECTION

TOWN ' fl,m . DAM NO. 237,02 STREAK 4/) '
M St Morthé: Frndedon, Li¥

O'NER 4_’1;,\2,,“4 U/&v- - Al for o ADIRESS __Lizdan M &

Ir accordance with Section 20 of Chapter 133, Laws of 193?, the above dam wag
inspected by me on accompenied by

EOTES ON PEYSICAI. CONDITION .

Avutments o
Spilivay | @I"

CEANGES SINGE LAST INSPRGTION

FUTURE INSPECTIONS ﬁé&

Thig dam (is) (JmeMert) a morsce beeause

-

Copy to Owmer Tato e
‘ [' /""/

A 'r‘u.o

INSPECTOR i \

{Additional Motos Ovor)
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NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON DAMS IN NEW HAMPSHIRE

ft. -

~ LOCATION | . STATE NO. ..... aat?.ﬂz.... -
Town ....TAlEoR M : County ..o DEARDAD... L.o.
Stream ........ }Eimip.eaa.uk.a.e...ﬁa...f ....... v siaass b er AR TR R Seer bbb s i
Basin-Primary LoMernimack. J : Secondary "............mm.i.ms.as!x.@.e...lil.g.‘.......'......
Local Name .......Jp0eZ Dam 3 S : seremssesseriessases
Coordinates—Lat. 274,55 '+‘q9505 : Long. .74 %5‘%2?3390 _
GENERAL DATA ' | . +
Drainage area: Controlled..... J ........... Sq. Mi.: Uncontrolled . e Q. M1 : Total..... rorderensiwdQ. ML
Overall length of dam ..17Q.)..ft.: Date of Construction ... Prior.ta. 1856 h .
Height: Stream bod to highest elev....:B. b..gt.: Max. Structure ... huutund 220
LT TPEm DE:Y s SO 1. Reservoir
DESCRIPTION Timber on hard pan "A" Freme v
Waste Gates
Type - PRI :
LT Y SRS : Size ...... £t. high x .. JOVRION, X W ft. wide
Elevation Invert it TOtal Area . sq. ft.
Hoist ' :
Waste Gates Conduit
Number ... vt Materials -
Size ............................... St Length. v cisireresvaenans ft.: Area .. 8q. ft.
Efni)lnkmeﬁt :
S "5 + 1 OO U OO O,
Height—Max. _ . ft.: Min. £t
_Top—Width ' ‘ : Elev. ... . ot
Slopes—UpPSream wmmmin OT e reormreracscmssesees : Downstream : ' on
Length—Right of Splllway : Left of Spillway ...
Spiltway .
Materials of Constructmn : T Timber
Length—Total 5Q..800 52 .o e ft.: Net 101, N £®.
Height of permanent section—Max. .-.32.10 et Min, .12 ‘ 1t.
Flashboards—Type .wveerens Nonsz I : Height £t.
Eievation—Permanent Crest 441,92 T 2 Top 0f FIASABORTA wuvvevcissmenssossossssenmesamsmmmnenns
Flood Capacity cfs. ... o CE8/80, 0.
Abutments ' :
Materials: . " » .
Freeboard: Max. ... 4. / rereesssennens Thet Min, L]
Headworks to Power Deve].——(See “Data on Power Development”)
OWNER Elm. Mitls % Public Ser, Co, % {
REMARKS Condition poor.
‘ B-16
Tabulation By ....... RLT e ... Date ... AL .

AN
y hap21zeé



1208

NEW HAMPSHIRE WATER CONTROL COMMISSION -
DATA ON WATER POWER DEVELOPMENTS IN NEW HAMPSHIRE R

LOCATION _ AT DAM NO. 337408 euusis
Town ... b s N 1 S OO : County ....Be.lkna.p " ervmmseesssssarasrassessasapaist
Stresam . HAABARERBMEEE. R ieirieiiiin s corriaresnersrisrssesssmessissssseresssssssssionss vereree et nes
Basin-Primary ... Merrimack. He e, Secondary .........‘X?:QQ!-PQ.&%HIWQ 13.-........
Local Name ... QD8R DR ccvvurisiersesrssrnesrssessnassons sseserssassessssssassensosassasshossessssssssistisssssesssrsesenessssssessaerasstss sess

GENERAL DATA ' : ' . -
Head-Max. .oveererean vesens $E02 ML crinarininisnans Eh ! AVE. wivinnmiississnissmeiissmeneaersssssainssasss fta
‘Date of CONSETUCHON wrvrresvemrecesrssorrisersersssnsessessssenss . USE OF "Power ..... Indus.trlal&? Rbllfi...Q‘ﬁll’-tY
Pondage ...eveenee evereaneaansnesanneasrne R ac. ft.: Storage rereetneressarasabnerbeseenennas e — ac. ft..

[T

DESCRIPTION Timoer on ha.rd. pan o , R
Racks v R

Size of Rack Opemng RN e eete s kSR dhrebes ASLEAIa R 400 HARR SRR IR EA PRI PR AR drbme 5004 bdnnd serene deneennatasteresasrinsEne

Size of Bar ......... seaersseerrenssreesasesesn '

Area: GroSS .ivierseessssenarsissenissnennsenes 900 Fb 2 Netb ... creensavenensns wreresreenenes rerstenenarssarsassrmsssannense B F
Head Gates '

TYPB sucsrernrnsrivensas sereereeasraeasyprennanaeas ereeresnsrsnnanes berert e s s s snssesaeas seesrreest sty s .
Number ... vievet SIZE ceiernrierreeserens are Tt BIZR X oo sssissssnennsen. £ Wide
Elevation of Invert ............. strsberesresaansessrinseneeanane : Total ATea ...oinicnmieeiinnenriisemnsnesisesissnsons 8Go £l -
Hoist .ioeeeorriccremnnirnans eereesererantisse e rsarins sressassabesisen anes cerarrreesnenes eessrssisaseresaares E PR

rersvssesserssnnnees . Material ... - cessevsbesnarnsnses

Penstock
Number ......... B hveiisressiane rreteteurerrieres : Material ..... 1 .?.".999.99 l! steel

-------------- SRRV AN IR IS er bR idudiouny

1
Size covvrrrrcrrins eversntesmees areeans ety Length tearemeraeantrsaren bernraastiainaens

“Turbines : L o, o . . o ..
Dam Mo. 237,02 | \

- worth side of Dam,Tilton side owned by Public Service,Mill closeds+10,5 head feet,

South Side-6.0'die penstock , 1llhead feet.48"Rodney Hunt Northern 125 ¥ 240&. p.C.
Northfield S:.de. Y00H Py " Bsomaons =3 [

L 2
\ T9iiiins  eecermresissiennserssasssssiesess st et ssenees : 19 S eseerssmata s rn s annsasmaene
1iemirs  ereemreneresssertssernee st st senerssn : ) R STV O ettt n s e nns s sasens
OWNER ...Elx Mﬂla o BMRLAR S22V 10208 M B s ererenneesrnnione e rrasaas

B-17 _
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NE:! HAKPSIIRE STAYER RESOURCES BCARD

INVENIORY OF DAHA AHD WATER POWER DEVELCPMENTS

T

TAM s
BASIN Merrimack NO. B —  Apr e - ZEGS R
RIVER Winni- ~__ HMILES FROW MOUTR_____ W;).A SQ.HI. { 476}
O o e O“NLR o A L 3 : %
Local: NAHE  OF DAM - flopen D,
BUILT prvgr to s0f6 DoSCRLPALON_ 47 Ar Mﬂn_

: /M/cag/_(ﬂ th A
oD AREA-RIRES DRAVE G F“ FOID ('APAJIJ.WW“
HEICHZ-I0P TO BED OF BTAE: v.-r al 4{ HAX, MIN
AVERALL LERGTH OF DAN-Fi. /70 THAX, T%H"’E“, ) HETL: JF’*”TWE"‘"HES -Fr._
PERMANENT CREST EL}_.V.'J.S.J..:. 4.45 G, LOJAL G
PATLIATER ELEV.U.8.4.3, LOu'\I.
SPILLYIAY IERGTHS~#7, Bomm“*l ﬁ (z 23 45)
PLASHBOARDS~TYPE, IIEIGH. ABOVE d&w Aone.
WASTE GAUES-NG. ~WIDSH LAX. OPL'NL. 3 TEEPTH Stol BBLCW. bRES”

/ [o-5 _ 251

T;RKS ' Mmm

4 J /c/
- o cpa’,ud S froei AL

; : _, : | #3025 4 FFooSF
PCVWER DE‘JELOPT:’EEI'I'L Fe© ST A z?nﬂf)‘
JNITS HNO. ‘HP FEE? FULL GATE L KW , - MAKE .
' /. _fog V4 ‘74’ ”’"’wf rage Hong Tt Al

/ S0 S e SOCHE fpdd DL
Ao 7O O56-5 55 -

USE, s VWD VIRD,
REFARKS Ml COSES LR irn[D 5t esr  Tiffon Sral  MEseed

A& ?oﬁ /,u -t“la, s Ay 7‘5"{'N4 Hoone K cerolossenr (’Aﬁ'/ﬁr'-f/sf(‘r/-f/nc £ Sy 281 218

4 AW as

D'A*_“ﬁ: 3 j34




Report - Dam Inspection

Tilton #2 B I-3598
Jinnipesaukee River, Tilton & Northfield, Tilton side,
1/2 dam owned by the Public Service Company of New
Hampshire, about 10" head, Northfield side 1/2 dam
ovned by the Flm Mills Wooleu Compaﬁy abou£ 104 head.
‘Power dum, on basis of’?%i - 804, time - efficiency,
355 H.P., 2533000 Kw-hrf ver year; on basis of 0%
- 80%, time efficiency, 316 H.P. , 2077000 Kw-hrs. per
vear. As developed, Tilton side not overating. Dam,
timber A-frame; condition poor, should be repqired,
irlsvected 5-30-34, no record aof any previous'inspectidn
found, Tor additiunal'information_see 1-3893. .
Fiooi study not made. The following information vas
given me.as coming from }Mr. Harry Daniell Lakevort ﬁam.
His recollection of meximum discharge at the Lake accurred
10 or 12 years ago énd reached 1330 -.cu. ?ﬁ. over spillwﬁy
and through gates. Ihe spillway canuclty of this dam is
greatér than 1800 cu. ft. ,

Se Ta iprd
December 17, 1934

B-20
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PUBLIC SERVICE COMMISSION OF NEW HAMPSHIRE—DAM RECORD a2 e
TOWN TOWN ) STATE
TIATON _ NO 2 o
: o
RIVER M//Af’A/E-DExSt‘?-’--‘&’fE kh/é-'fc_r
STREAM .
DRAINAGE POND
£/ F Y44 -
AREA / f S @ & AREA .
DAM Iz . FOUNDATION AL A
TYPE . A FlAapt & NATURE OF HAHRD F. /
MATERIALS OF
consvaucnion  ? 10T BER,
PURPOSE POWER—CONSERVATION—DOMESTIC—~RECREATION—TRANSPORTATION—PUBLIC UTILITY 2
OF DAM i i
HEIGHTS, TOP OF /L / TOP OF DAM TO 17!,
DAM TO BED OF STREAM hllf SPILLWAY CRESTS .
rr L4
SPILLWAYS, LENGTHS 50 - I LENGTH / 70 )
DEPTHS BELOW TOP OF DAM OF DAM
FLASHBOARDS NoNE.
TYPE. HEIGHT ABOVE CREST
OPERATING HEAD 77! Gl Seete S8 A TOP OF FLASHBOARDS
CREST TO.N.T. W, A 2 s _ TO N.T. W.
7F A7) Fi? R iy adn F
WHEELS, NUMBER /- Bod ney tHfun ¥ & 57 100 & e dvwed o PR
KINDS & H. P. )
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April 6, 1979

Figure 2 - Looking south across the upstream face
of the dam from the north abutment.

ApEil 6, 1979
Figure 3 - Looking north across the upstream face
of the dam from the south abutment.
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April 6, 1979
Figure 4 - View of the spillway. Note the uneven
level of the water.

April 24, 1979
Figure 5 - Looking at the spillway where local
support failures have occurred. Note

the water discharging through the spillway
through holes in planking. '
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April 24, 1979

Figure 6 - Closeup of the deteriorated planking
on the upspream side of the spillway.

April 24, 1979

Figure 7 - View of the whirlpool located over a
hole in the planking.
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April 6, 1979

Figure 8 - View of the downstream face of
the south abutment.

April 6, 1979

Figure 9 - View of the upstream face of the south
abutment. Note the concrete box inlet
structure. '
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April 6, 1979
Figure 10 - Looking at the upstream face of
the north abutment.

April 6, 1979

Figure 11 - View of the sinkhole observed in
the fill at the north abutment.
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April 6, 1979
Figure 12 - Looking upstream at the north approach
channel from the south abutment.

Figure 13 - Overview of the downstream channel.
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0.0
893.000
?67.000

1092.000
11927.000
0.0

0.0
830,000
218,000
988,000

104646.000

1243.000

1643.000
0.0
0.0

0.0
87¢.000
?58.000

1166.000

0.0
1000,000
1072,000
1181.000
1248,000

0.0

__ 0.0

405,300
0.0

0.0
415,300
417,700
414,600
407,400
402,200
40B8.800
414,200

Q.0

¢.0
41464100
411.200
401,200
413.700

©.0

C.C

0.0
404,700
404.90¢
414,400
419.800

Q.0
404.800
408.700
411,500

0.0

0.0

0.0
414.600
409,800
433,400
417.300
423,200
418.400

0.0

0.0

Q.0
421,300

© 423,000

0,0°

Q.0
432,000
427,200
437 .00

0.0

0.0

9921.000
0.0

0.0
8833.000
?131.000
9610,000
?864,000
9949.000

10025.600
10275.000
0.0

. 0.0
593,000
853.000
?34.000
1002000

0.0

0.0

0.0
812,000
?51.000

1183.000
15353.000

0.0 "
707,000
275.000

1105.000

0.0
0,0

0.0
86%9.000
933.000
292.000

1093.000

1283.000

1456.000
0.0
0.0

0.0
890,000
971,000

0.0

G.0
1020,000
1085.000
1190.000

0.0

0.0 .
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1194.000
1228.000
0.0

1076.100
434,400
0.0

-932.100.--

443,400
0.0
1076.100
0.0
884.000
942,100
1070.000
1108100
0.300

1173.,000

984,000
1035.000
1148.000
1190.000

0.0
0,300

179,000
587.900
858.000

1018, 000

1070.000

1174.,000

0.0

ELLC CUWSEL

<
-]

*

<
-
(=]

-

- e v e

N

Q00 QLo LCOod QOO0o

GR  430.B0C  1195,900 443,200
GR 439,800 126,100 439,400
“j;"sﬁ T 0,900 10.000 3.000
¢5
Slxt 2801s5.600 17.000 932,000
Zlx=2 0.0 0.0 1.000
BT 17,0600 864,000 453.300
Bl 932.000 .. 443,400.. 0.0
ET 443,400 0.0 944,000
Elsr 0.0 1048,100 443,900
"Cler  1074.000 442,400 437.000
BT 450.000 0.0 . o.
g; GR 453.300 864 .000 452,400
Z | ek 434,400 © 942,000 443.400
GR 443.9G0  1068,100 443,900
{GR 440,000  1108.000 450, 000
¢ e 0.0 0.0 0.0
X1 28027.000 17,000  1004,000
GR 453,100 945,000 452,200
GR 440,800 - 1027.000 437,300
© &R 432,100  1124.,000 435,300
GR 447,400  1373.100 448,100
Xi 28071.000 0.0 0.0
.o NC 0.080 0.0 0.035
o A1 28S25.000 25,000  1051.000
&R 445,500 521,000 443,700
GR 455,860 815,000 451.700
GR 450,600  1003.0600 441,800
GR 440,900  1043.000 438,800
6k 435.900° 1144,000 440,900
EJ 0.0 0.0 0.0
ER
? 1 1842/1 unn
' " SUHMARY PRINTOUT
SECNG XLEH ELTRD
14790.000 220,00 0.0
14790,000 220,00 0,0
- 14790, 000 220.00 0.0
14790, 000 220,00 0.0
14790.000 220,00 0.0
— 14790.000 220.00 0.0
14790, 000 220,00 0.0
¥ 1s245.000 1455.00 0.0 .
: 16245.000  1455,00 0,0
16245,000  1455.00 0.0
T I3245,000 1455.00 0.0
16245.000 1455.00 0.0
o 16245,000.  1455,00 0.0
TTTTTT OIE245.000 ¢ 1455,00 6.0
1B030.000 °  1785,00 0.0
T iBG30. 000 1783.00 0.0
18030,000  178%,00 0.0
18030.000  1785,00 0.0

locee cooocos cocoo

i e .

444,100
450,000
0.100

S5.000
440.400
£884.000
442.900. .

0.0

©1070.000

443,900
0.0
444,400
442,460
436.900
0.0

0.500

12,000
447,400
435,800
434,800
0.0

50,000
0.500

340,000
462,800
431,400
441,600
433,900
445,000
0.0

XLBEL

400.97 405.20
405,16 405,20
407.03 405,20
408.57 405,20
409,85 405.20
410,51 A405.20
411.35 405.20

401,32 402.00
405.51 . 402.00
407,41 402,00

408,99 402.00
410,08 402,00
410,97 402,00
411.82 402,00

403,14 404,00
406,54  404.00
408,32 404.00
409,80 404,00

1208.000
1228.100
0.010

5.000
0,0
A452.400

434,500 -

944,100
443.900
Q.0
0.0
B?4.000
244,000
107¢.100
0.0
0.0

12.000
1300.,000
1063.,000
11464,000

0.0

70.000

0.0

w20, 000
6192.000
267.000
1025.000
1694.000
1179.000
0.0

ELMIN

374,30
394.50
394.50
394.50
374,50
394,50
394.50

394,30
374.30
394.30
394,30
394,30
394,30
394,30

399.60
399.60
 399.60

A46.500
0.0
0.010

5.000
0.0
¢.0

.. 942,000

440,400
0.0

1108.000

443,400

440,400

A35.900
Q.0
0.0

12.000
449,000
433.800

437,700

0.0

44.000
0.0

454.000
4414500
451.800
443.000
436.200
446,600
0.0

RBEL

405.10
405.10
405.10
405.10
405,10
405,10
405,10

402.00
402.00
402,00
402.00
402.00
402.00
402.00

404.00
404,00
404,00

404.00

1208.,100 242,500
G0 0.0
0.0 434,400
Q.0 0.0
0.0 0.0

894,000 444,400
442.900 434,500
0.0 1048, 000
1670. 100 442,400
440,000 0.0
0.0 0.0
932,000 . 434,400
944,100 440,400

1076,000 443,900
0.0 0.0
6.0 0.0
0.0 3.000

1006,000 442,100

1086.000 434,800

1147,000 444,600
0.0 6.0
0.0 -3.000
0.0 0.0
6.0 © 0.0

665,000 440,600
282,000 451,100

1033.000 443,200

1112,000 434,900

1200.000 448,800
0.0 0.0

VCH o o

1.96  1000.00

2.74  3000.00

3.22 4475,00
3.57  5875.00

3.80 7000.00 1
3,99  B000,00 1
4,15

1.43  1000.00

1.96 3000.00 1
2.24

2,44

2.87

2,67 B000,00 9
2.76 9000.00 11
3,70  1000.00

4.84 3000.00

5.49  4475,00

5.97  SB75.00 1

1214.000
.0
430.800

0.0
. 942,100
440, 400
437.000
.1108,100
0.0
932,100
1068.000
1074.100
0.0
0.0

. 0.0
1025.000
1103,000

©1173.000
) 2.0

oo

0.0
£94.000
1000,000
1051,000
1140.000
1206.000
0.0

LOB ocH

0.0 1000.00
0.0 3000.00
3.57 4468.82
31.26 5831.25
01,72 - 6872.44
93.78 7785.47

7000.00 314,35 8624.16

0.0 £000.00
S0.74 2753.25

4475.00 320,29 3866.92
5875.00 -518.24 48350.07
7000.00 725,22 5585.07

31.460 4210.62
57.11 6812.57

0.0 1000,00
30,28  2948.82
92.38  4315.56
70.11  5577.41

OROB

0.0
0.00
2.614
‘12,48
25.61
40,76
51.50

0.0

?6.01
287.79
506 .69
&89.72
B857.79
1028.32

G.0
20.89
&6 .96

127.48

Ity
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" T S GGET, OO0 TT/ES 00T T 00T
18030.000  1785.00 0.0 0.0 411,49  404.00 399,60  404.00 6,60  8000,00  328.97 7416.08 254,95
18030.000  1785.00 0.0 0.0 412,50  404.00  399.40 404,00 6.84  5000,00  423.96 B247.28 328,76
18420.000  590.00 0.0 0.0 464244 409.00  400.00 409,20 4,09  1000.00 0.0 . 1000,00 0,0 ry
18620.000 590,00 0.0 0.0 407.52 © 409,00 = 400.00 . 409.20 4.63  3000.00 0.0 3000,00 0.0 e
+ 18420.000 590,00 0,0 0,0 40%.23  409.00  400.00 409,20 - 4,60  4475.00 0.03  4474.97 0.00
18420.000 590,00 0.0 0.0 410,66  409.00 400,00 409,290 4.63  5875.00 4.48 5863.,09 7,43
18620.000 590,00 0.0 0.0 411,71 309.00 400,00  409.20 4,70 7000,00 15.50 4952.74  31.76
- 18620.000 590,00 0.0 0.0 412.57  409.00  400.00 409,20 4,77  8000.00 32,57 7903.73  &3.70
18620.000  5%0.00 0.0 0.0 413.37 409,00  400.00  409.20 4.85  9000.00 S2.65  8844.77 102,58
- 20515,000  1895.00 0.0 0.0 405.51 411.00 400,80 411.40 1.32 . 1000.00 0.0 1000.00 - 0.0
20515.000  1B95.00 0.0 6.0 408,44  411.00 400,80 411,40 1.97  3000.00 0.0 3000.00 0.0
20515,000  1B95.00 0.0 0.0 410,12  411.00  400.80 411,40 2,33 4475.00 0.01 . 4474,93 0.0
20515.000  1895,00 0.0 0.0 " 411.50 411,00  400.80 411.40 2,40 .5875.00 16.86 5858.14 0.00
20515.000  1895.00 6.0 G.0 ALZ.50  411.00 400,80  411.40 2,50  7000.00 108,62 &B891.23 0.15
205i5,000  1B895.00 0.0 0.0 413,33 411.00  400.80 - 411,40 2.56 BOO0.OD  280.23 7719.11 .66
¢ 20515.000  1895.00 0.0 0.0 414.12° 411,00  400.80 411.40 2,59  9000.00  S18.,85 3479.54 1,60
SECNO XLCH EILLTRED ELLE CWSEL XLBEL ELMIN RBEL -  VCH o oLOB QCH GROR
21425,000 910,00 0.0 0.0 405,79  407.40 400,40  407.00 2,50  1000.00 0.0 1000.00 0.0 .
21425.000  916.00 0.0 0.0 408.71  407.40 400,40  497.00 3,82  3000.00 0.12 996,22 3,66 i
21425,000  $10.00 0.0 0.0 410.34  407.40  400.40 407.00 4.40  4475.00 1,28  4424.37 49,35 3
71425.000  910.00 0.0 0.0 411.68 407,60 400,40 407,00 4.83  5875.00 3.64  $738,75  132.61 .
- 21425.000  $10.00 0.0 0.0 412,46 407.60  400.40  407.00 5,12 7000.00 10.33  6741.70 227,97 :
21425,000  910.00 0.0 0.0 413,44 407,40 400,40  407.00 5.32  B000.00 30,98 7616,26 342,76 .
e 21425.000  910.00 0.0 0.0 414,24  A407.60  400.40 407,00 5.46  9000.00 126,82  93I95.26 “477.92
21965.000 540,00 0.0 6.0 406,09  A413.40  401.30 413,70 2,61 1000,00 0.0 1000,00 0.0 )
21965.000  540.00 - 0.0 0.0 409.04  413.60 401,20  413.70 3.92  2000.00 0.0 3000.00 0.0
21945,000  540.00 0.0 0.0 410.65 413,60 401,20 413,70 4.52 4475.00 0.0 4475,00 0.0
21945,000  540.00 0.0 0.0 411.99 413,40  401.20 413,70 4.96  5875.00 0.0 S5875,00 0.0 )
21965.000 540,00 0.0 .0 412.95 413,40  401.20 413,70 5.26  7000,00 0.0 7000.00 0.0
21965,000 540,00 0.0 0.0 413,74 413,560 . 401.20  413.70 5.51  8000.00 0.01  7999,99 0.00 ,
21965.006 540,00 0.0 0.0 414,50  413.40 401,20 413,70 $.74  9000,00 1.07  8998.87 0.04 -
UYL 23220.000 1255.00 0.0 0.0 ° 406.77 415,60  401.00 414,00 1.89 . 1000.00 0.0 - 1000.00 0.0
23220,000 1255.00 0.0 0.0 409.83  415.40  40:.00 414,00 2.82  3000.00 0.0 3000.00 0.0 )
23220.000  1255.00 6.0 0.0 411,50  415.60 401,00 414,00 3.25  4475.00 0.0 4475,00 0.0
13 23220,000 1255,00 0.0 0.0 412.88  415.460  401.00 414,00 3.57 SB75.,00 0.0 S875.00 0.0
|23220.000 12%5,00 0,0 0.0 - 413.87  415.60  401.00  414.00 3.80  7000.00 0.0 699914 0.8 )
23220,006  1255,00 0.0 0.0 414.68 415,60  401.00  414.00  3.97  8000.00 0.0 7985, 40 14.59
- 23220.000  1285.00 0.0 0.0 415.45 415,60  401.00 414,00 4,10 9000.00 0.0  8898.31 101,70
25615.000  2395,00 0.0 0.0 409.15  410.00  404.80 410,30 3.56  1000.00 0.0 1000,00 0.0
- 25615.000  2395.00 0.0 0.0 412,04  410.00 404,80  410.30 5,14 3000.00 1.23  2986.49 12,29
25615.000  2395.00 0.0 0.0 413.55  4310.00 . 404.80 . 410,30 5.86  4475,00 5.21  4342.39 127,40
: 25615,000  2395.00 0.0 0.9 414.77 410,00  404.80 410.30 . 6.31 5875.00 11.0% = 5491.80 372,31 :
YT .25615.000 2395.00 0.0 0.0 415.47 410,00  404.80 410,30 &.60  7000,00 17.14  £371.,37 411,49 :
25615.000  2395.,00 0.0 0.0 416,41, 410,00 = A404.80 410,30 6.84  8000.00 23,346 7134.20 842.44 S
4 . 25615.000  2395.00 0.0 0.0 417.10 410,00  404.80  410.30 7.06  9000.00 30.31  7884.79 1084.90 -
26545,000  930.00 0.0 0.0 411.90 412,90  408.20 413,40 4,28 1000.00 0.0 1000.00 0.0 )
24545.000  930.00 0.0 0.0 414.35 412,90,  A0B.20 413,40 6.11  3000.00 9,16  2990.70 0.15 .
T 24545.000 - 930.00 0.0 0.0 415,45 412,90 408,20 413,40 6.94  4475.00 123,74  4349.81 1.43
26545.000 930,00 0.0 0.0 416,69 412,90  408.20  413.40 7.51  5875.00  341.56  5529.41 .83 )
. 26545,000  930.00 0.0 0.0 417,46 412,90  408.20  413.40  7.86 7000.00 555,05 6432,73 12,22
T 26545,000 936,00 0.0 0.0 418.10 412,90 408,20  413.40 B.12  8000.00  7S9.47 7196.70  43.83
26545.000 930,00 0.0 0.0 418.71 412,90  40B,20  413.40 8.33 9000,00  $71.74  7925,23 103,03 >
TU27595.000 - 1050.00 0.0 .0 423,10 434,50 420,80 434,20 .56 1000,00 0.0 1000.00 0.0 _
27595.000° 10%50.00 0.0 0.0 424,61 434.30 420,80 434,20 7.66  3000.00 0.0 - 3000.00 0.0 )
_ X 27595.000  1030.00 0.0 0.0 425.50  434.50  420.80 10.95  4475,00 0.0 _ 4475.00 0.0

000 . 23.50 _ 434,20 —. .2
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¥ 27595.000
¥ 27595.000
T27595,000

' 27910.000
o 279210.000
27910.000
27910.000
27910.000
27910.000
27910,000

SECND

28010.000
28010.000

28010.000
2801G6.900

28010.000
28010.000

XM M K%K W

28015.000
28015.000
28015.000
28015.000
28015.000
28015.000
28G15.000
—

Wy g
CIOQL (NoJL

»
-

28027.000
28027.000
28027, 000
28027.000
28627.000
28027,000
28027.000

IT-a

28071 .000
. 28071.060
- 28071.000
28071.000
28071.000
28071.000
28071 .000

28525, 000
28525. 000
28525, 000
= 28525,000

28525. 000
' 28525.000
#+— - 5g528,000

. “TPESe s«
7

C e e e i e e e e e m -

26010.000 -

1030.00
1050.00
1050.00

315.00
315.00
315.00
315,00
315,00
315.00
. 315.00

XLCH

100.00
100.00
10G. 00
100.00
100.00
19000
106.00

5.00
5,00
5.00
5,00
5.00
5.00
5,00

12.00
12.00
12.00
12.00
12,00
12.00
12,00

44,00
44,00
44,00
44,00
44,60
44.00
44,00

A54.00
454.00
454.00
454,00
454.00
454.00
454.00

.
.
¢

QOCOODO0 OO0

440,40
440.40
440,40
440.40
440,40
440.40
440,40

“ s o4 v .

" e e T oo

OCQC OCOQOOOOT COCOQOQ
OO0 QQOQOCHLDOO COLOQOCOCQ

o0
* 5 v s
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.
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Q.0
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QOO CSAQ QOO0
SO ODO0C OO0
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QOO Q
. e 4w e e
OO OO0

434,40
434,40
434,40
434,40
434,40
434.40
434.40

COOOOO0 VOOV O QOO0
NIRRT
QOVDOOS O

PR
OO OO0

426 .83
427.29
427,74

428.07
439,52
430.34
431,046
431,60
432.08
432,53

CWUSEL

431,92
433.13
433.85
434,45
434,90
435,30
435,66

442.10
443,65
444,30
444,83
445,21
445.58
445.86

442.24
443.96
444,76
445,38
445.82
445,21
446 .54

442,28
444.14
445,05
445.79
444,33
446,80
447,22

442,31
444.26
445,22
444,01
444,498
447.08
447 .33

434.50
434.50
434,30

444,20
444.20
444,20
444,20
444,20
444,20
444,20

XLEEL

443,60
443,60
443,60
443,60
443,60
443.50
443 .60

443,40
443,40
443.40
443.40
443 .40
443,40
443,40

452.00
452,00
452.00
452,00
452,00
452,00
452.00

449,00
449,00
449,00
449,00
44%.00
44%.00

449.00

443,20
443,20
443,20
443,20
443,20
443,20
443,20

420.80

420.8¢0
420.80

425.80
425.80
425,80
A25.80
425.80
425,80
425.80

"ELMIN

430.80
430.80
4Z20.80
430.80
430.80
430,80
430.80

434,40
434.40
434,40
434.40
434,40
434,40
434,40

435.10
435.10

435,10

435.10
435,10
435,10
435.10

A32.10
432,10
432,10
432.10
432,10
432,10
432,10

433,90
433.50
433,90
433,90
433.90
433.90
433.%0

TTTRIERSS T T
434,20
A34.20
434,20

442.90
442.90
442,90
442.90°
442,90
442,90
442,90

RBEL

443,20
443,20
443,20
443,20
443.20
443,20
443,20

443.90
443,90
443,90

-843.90
443,50
443,90
443,90

447 .50
447,560
447 .60
AAT7 .60
A47.50
447,60
447 .50

444,60
444,60
444,80
444,40
444,60
444,40
444,60

445,00
445.00
445.00
445.00
445.00
445,00
445.00

' 310.27

IT88™ TRYS.OL T 7T DO T EBYS 00
12,531 7000.060 0.0 7000.00
13.02  B8000.00 0.0 8000.00
© 13,47 9000,00 0.0 000,00
5.17 1000.00 0.0 1000.00
7:36  3000.00 0.0 3000,00
8.35  4475.00 0.0 4475.00
?.04  5875.00 0.0 5875.00
F.48  7000.00 0.0 7000.00
9.80 B000.00 0.0 80900.00
10.10 9000.00 0.0 $000.00
yCH o GL.OE OCH
6405 1000.00 0.0 1000.00
8,70  3000.00 0.0 3000.00
9.94  4475,00 0.0 4475,00
106,90  5875.00 0.0 5875.00
11.55 7000.00 0.0 7000.00
12,04  8000.00 0.0 2000.00
12.53 9000.00 0.0 000,00
3.08 1000.,00 0.0 9B2.34
5.40  3000.00 0,38 2900.30
. &6.78  4475,00 12.81 4277 .59
7.84 S875.00 51,00 S55445.42
8.5¢  7000.00 Q4,41  4549.54
%.13  B000.0C 143.23 74246.55
7.73  9000.00 191.40 8306.23
1.75 1000.00 0.0 1000.00
3.48  3000.00 0.0 3000.00
4.82 4475,00 0.0 4475.00
S.76 5875.00 0.0 S875.00
4.45  7000.00 0.0 7000, 00
&¢99 8000.00 0.0 2000.00
7.55 %000.00 0.0 F000.00
.99 1000.00 0.0 1000.00
2,34  3000.00 0,0 3000.00
J.14  4475.00 0.0 4475.00
3.81 5875.00 - 0.0 S9875.00
4.30  7000.00 0.0 7000.00
4.70  BCOC.DO 0.0 8000.00
5.08 000.00 - 0.0 8999 .99
1,44 1000.,00 Q.78 999,22
3.18 3000.00 32.19 29467 .81
4,15  4475.00 -81.82  4393.14
4,93 5875.00 142.08 5730.89
5.51 7000,00 197,77  4795.02
S.94 B8000.00 252.B8 7730.07
6.40  9000.00 B660.15
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CORFS OF ENGINEERS NEW ENGLAND RIVISION-TILTON TOWN DAM

T2 ANDERSON-NICHOLS % CO, INC.
T3 WINNIFESAUKEE RIVER RATING CURVE DATA
g S ICHECK NG NINY _ IDIR STRT
-1, =, 0. 0. 0.000320
T J2 NPROF IFLOT PRFVS XSEEY XSEEH
_ 1.000 0.0 -1.000 0.0 0.0
J3 VARIABLE CODES FOR SUMMARY PRINTOUT
- 38,000 39.000 40,000 41,000 1.000
A 13,000 14.000 15,000 0.0 38,000
21.000 4,000 22,000 54,000 49,000
Jé6  IHLER ICOPY
. 1.000 0.0 0.0 . 0.0 0.0
- ar 7.000  1000.000  3000,000 4475.000
N 0.090 0.0%0 0.035 0.300
. Xi  14790.,000 18,000 841.000 1000.000
GR  421.500 501.000 420.200 £17.000
— BR 405,200 841,000 401,500 857.000
) GR 396.100 929.000 395,700 ©52.000
_ GR  411.000 1029.000 414,700 1041 ,000
)
X1 16245.000 23.000  9812.000  9981,000
TT @GR 422,600 9078.000 418,400  9093.000
) GR 410,800 9489.000 407,900  9555,000
CBR_ 402,100  9730.000 402,000  9812,000
+ TR 394,300 $934.000 396,400 9964.000
) GR  405.100 10142.000 410.000 10148.000
y. - Xi_18030,000 15,000 950.000 1050.000
Lo 8R 425,000 750.000 420.000 786,000
TR 4044000 950.000 401,000 955,000
. GR 305,000 . 1040.000 410,000 1080.000
) X1 18620,000 -~ 14,000  795.000  1000.000
© GR 421,300 727.000 417,200 743,000

METRIC
0.0
N

0.0

23.000
1,000

34.G00

0.0

5875.000
0,500

150,000
411,800 .
397.500 .
398,400
421,500

1320.000
414,800
408,400
398,300
402,000
420.200

14600.000
415,000
399,600
415,000

560.000
414,300

HVINS
0.0
ALLDC

0.0

42,000
50.000

17.000

0.0

7000.000
¢.0

250.000
620,000
8468.000
973.+000
1049,000

1520.000
2193.,000

586,000 -

9849.,000
9981.000
10183.000

2240.000

830.000
- 1000 .060
1130.000

520,000
772,000

Tilkon Tovar “avn
Tes® Wile

Born Gavesz Oper.

' WSEL Fa
0. 404,000 0.0
IBU . CHNIM ITRACE

6.0 0.0 0.0

24,000 26.000 43.000

£1.000 51,000 53,000

0.0 0.0 0.0
0.0 0.0 0.0
8000.000 000,000 0.0 0.0
0.0 0.0 0.0 0.0
220,000 0.0 0.0 0.0-
407,900 751,000 407,800 821.000
396,400 889,000 394,500 $10.000
401,500 981,000 405,100 1000,000
0.0 0.0 0.0 0.0
1455, 000 0.0 0.0 : 0.0
415.100 9273.,000 412,400 428,000
407,000 9495,000 402,300 712,000
394,800 2682.000 395,000 9910.000
403,100  10022.000 403,700  10075.000
0.0 0.0 0.0 0.0
1785.000 0.0 0.0 0.0
410,000 715.000 40%5.000. 935.000
400,700 1045.000 404,000 - 1050.000
420,000 1155.000 425,000 1255,000
590,000 0.0 0.0 0.0
411,600 777.000 409,000  _ -795.000

g

-
"

Pl

— — =




TR TA0FE00 T 8B 000 T 403 300 T BuATOU0 T ST AT 700 T T YI0 000 TAODLTODT T TRSZLUG0T T B0ZTIO0 T T 954000

GR 404,500 970,000 469,200
___Ne_ 0.110 04110 0.030
Xt 20515.000 33,000  9538.000
b Br 420.900 8497.000  419.300 -
Gk 411.400  8885.000 414,900
&R 411.000 9084.000 412,500
=GR 411.900  9403.000 412,100
GR 405,300  $481.000 403,100
6K 402,000 9788.000 400,800
&R 408,400 . 9935.000 411,400
X1 21425.000 38.000  9B&4.000
GR 420,300  8700.000 417,400
3 R 413.300  HB72.000 413,200
&R 417.700  $267.000 417,500
GR 413,200  9443.000 414,900
GR 405,400  $B74.000 401,800
GR 402,500  9952.000 405,600
GR 408,000 10032.000 412.200
. GR 418.000 106357.000 419,000
X1 21965.000 21,000 848.000
""" GR 419,700 375,000 417,300
GR 415,800 645,000 417,500
4. BR 406,000 864,000 404.000
GR 401.200 940,000 402,400
GR 424,800  1015.000 0.0
o NC 0.100 0,110 0.035.
7~
l—l
(, X1 23220,000 20,000 783,000
GR 419.800 776,000 415.600
Gk 403,500 £47.000 401,000
GR 407,000 966,000 414,000
=T BR O 414,500  1265.000 417,400
*  x1 25415.000 19.000 884,000
©GR 420,900 871.000 410,000
GR 405,100 $17.000 404,800
TTUUBRT 410.300 990,000 411,200
GR 413.100 1159.000 415,700
. NC 0.085 0,110 0.040
X1 26545,000 31.000 886,000
" BR  434.700 752.000 415,400
: GR 412,900 8846.000 411,300
4.8k 407.700 957,000 409,700
TBR 414.800 995,000 417,100
GR 416,900  1114.000 420,100
GR 423,200  1291.000 420,400
TTTGR 424,800  1583,000 0.0
. NC 0.0 0.08% 0.0
, X1 27595.000 14,000 855,000
__GR_ 440.400 816,000 440,200
TR 421100 899.000 420,800
) BR 423,500 974.000 434,200

1006.000
0,300

P938. 000
83346.000
8B%4.000
9103%.000
F461.000
?697.000
9822.,000
7958, 000

10000, 000
8712.000

B?45,000

2363.000
9738.000
$889,000
996,000
10151.000
10365.000

1002.,000
490,000

704.000

875,000
?73.000
0.0

0,300

?90.000
783,000
876.000
790,000
1335.000

?90.000
884.000
$35.000
1000,000
1167.000
0.300

?92.000
788,000
889.000
265,000
1000.000
1144.000
13935,000
0.0
0.300

1000.000
848.000
18,000

1000.000

411.000
0.500

1720.006
4313.200
416,100
410.000
411.800
402,700
401,300
423.100

700,000
413,400
411.900
416.700
415,100
A00.400
407.000
412.700
423,000

250,000
415,200
414,200

404.500.

406,000
0.0
0.500

1000.000
408,100
402,500
414,400
415,200

2600.,000
408,700
405,800
413.200
419.900

0.500

600,000
415,400
408.200

410,500

419.000

422.900

420.500
0.0
0,500

800.000
434,500
421,700
437.400

1029.000
0.0°

15840.000
8565.000
B?72.000
?176.00¢
9513.000
?716.000
7864 .,000
?987.000

1680.000
B727.000
8965.000
74530, 000
%833.000
PP13.000
10000.000
10160.000
10375.000

44(Q.000
483,000
813.000
888,000
988,000
Q.0
0.0

880,000
794,000
204,000

1600.000

1438.000

720.000
887.000
750.000
1055.00¢
1185.000
3.0

480,000 -

811,000
900,060
987,000

1052.000

1201.000

1531.000

0.0
0.0

1320.000
83%.000
946,000

1114.,000

421,100
0.0

1895,000
412,300
415.600
411.000
412,300
403.200
402,000

0.0

?310.000
414,600
413.000
416.400
413,200
401,100
408.700
416,100
0.0

540,000
416,000
413,600
403,800
411,800
G.0Q
0.0

1255.000
407,000
403,600
414,300
413.200

2395.000
407,200
407,300
413,200
420,700

0.0

730,000
414,200
408.800
412,100
418.400
421.600
419.900
0.0
€.0

1050, 000

423.500
421.600

443,400

1100.000
0.0

F.0
8637.000
?021.000
?213.000
2542.000
?734.000
?8%9.000

0.0

0.0
8792.000
#043.000
7523.,000
7858,000
?¥931.000

10010.000
102463.000
0.0

0.0
545,000
848,000
903,000
1000.000
0.0
0.0

0.0
792.000
P34.000

1084.000
1458.000

0.0
873.000
967.000

1092.000
1197.000
0.0

6.0
830,000
918,000
988,000

10565,000

1243,000

1643.000

0.0
0.0

0.0
" 870,000
958,000
1166.000

0.0
°.0

2.0
413,800
410.700

411.400 -

411,000

403.500

4035.300
0.0

6.0
415,300
417.700
414,600
AQ7 . 600
402,200
AGE. 800
414,200

0.0

0.0

© 416,100

411,200
401,200

413,700

G.0
0.0

0.0
404,700
404,900
414.400
419.800

0.0
404.800
408,700

411,500

0.0
€.0

0.0
414.600

40%.800

413.400
417 .300
423.200
418.400
0.0
°|°

000
421.300
323,000

0.0

0.0
0.0

. 0.0
§746.000
9051 ,000
9307.000
9638, 000

9741.000 .

?9221.000
0.0

0.0
8B53.000

9131.000

7610.000
98464.000
9949 .000
10025.000
10275.000
0.0

0.0
593,000
853,000
234,000

1002.000

0.0

0.0

0.0
819,000
951,000

1183.000
1555.000

0.0
707,000
975,000

1105.000

0.0

0.0

Q.0
84%.000
?33.000
?92.000

1093.000

1283.000

1456,000
0.0
0.0

0.0..

890000
971.000
T 0.0
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Xi 27910.000
GR 449,200
CGRT 428,500
GR 426,300
GR 439.000
"L 0.0
X1 2B010.000
GR 453,300
GR 430.800
GR 43%.800
SB 0.700
Al ZBO15.000
x2 0.0
BT 17.000
BT P3I2.000
BT 443.400
BT 0.0
BT 1076.000
BT 450.000
GR 453.3200
GR 434.400
GR 443,900
GR 440,000
Bl . 90

X1  28027.000

GR 453,100
GR 440.800
GR 432,100
B8R 447,400
X1 2BO71.000
NC 0.080
X1 2B525.000
GR 445,900
oR 455,800
GR 450,600
GR 440,900
GR 435,900
Ed 0.0

e

T I 171371 unn

17,000
848.000
1032,000
1095.000
1209.000
0.0

13.000
280,000
1195.900
1216,100
16.000

17.000
0.0
854,000
443,400
0.0

. 1068,100

4346.900
0.0
864,000
742,000
1068.100
1108,000
C.0

17.000
263,000
1.027,000
1126,000
1172,100

0.0
0.0

25,000
521.000
815.000

1003.,000

1063.000

'1164,000

0.0

T 7 SUMMARY PRINTOUT .

+_.

SECNO

14790,000
'147%90.000
14790.000
14790.000
TT14796.000
14790.000
1479G,000

156243, 000
1@245.000

XLCH

R20:00
220,00
226,00
220.00
220,00
220,00
220,00

1433.00

1433.00

1900.400
447 . 600
427.200
425.800
442,900

0.0

1048.000
452.400
443,200
439,400

3.000

232.000
1.000
453,300
0.0
244.000
443 .900
0.0
0.0
452,400
443,400
443,900
450,000
0.0

1006.000
432,200
437.300
435,300
448.100

0.0
0,035

10%1.000
463,700
451.700
441.800
438,800
440,900

0.0

ELTRD

1218.000
872,000
1042.000
1131.000
1218.000°
0.300

11946.000
1000.000
1196.000
1228.000
0.0

10746.100
434.400
0.0
932,100
443.400
Q.0 1
1074,100
0.0
884,000
942.100
1070.000
1108.100
0.300

1173.000
?84.000
1035, 000
1148.000
1190.000

0.0
¢,300

1179.000
S87.000
858.000

1018.000

1070, 000

1174.000

0.0

CUSEL

405.14
'407.03
408.57
407,65
410,51
411,35

401 .32

400.97°

265,000
445.700
427.200
4264500
443,100

0,500

85.000
4444400
444.100
450,000

- 0.100

5,000
440,400
824.000
434,400

0.0
070.000
443.900

0.0
444,400
443,400
436,900

0.0

0.500

12.000
449, 600
4364800
434,800

0.0

60,000
Q.500

340,000
462,800
451.400
441.5600
433,900
445,000
0.0

XLBEL

405.20
405,20
405,20
405,20
405.20
405.20
405.20

402.00
402,00

350,000
234.600
10651,000
11567.000
1233,000
0.0

130,000
1010.000
1208.000
1228.100

0.010

5.000
0.0
452,400
0.0
744,100
443,900 -
0.0
6.0
874,000
244,000
1070.100
0,0
0.0

12.000
10090.000
10463.000
1164.000

0.0

70,000
0.0

320.000
612.000
267,000
1025.,000
1094.000
1179.000
0.0

ELMIN

394.50
394,50
394.50
394.30
324.50
394.50
394,50

394.30

315,000
444,200
427,800
428,700
449,200
0.0

100,000

443,500

446,500
0.0
0,010

3,000
0.0
0.0
42,000
440.400
0.0
1108.000
0.0
443,400
440,460
436.900
0.0
0.0

12,000
44%9.000
433.800
437.700

Q.0

44.000
0.0

454,000
461,500
451.800
443,000
A436.200
4464600
0.0

RBEL

405.190
405,10
405,10
403,10
403.10
405.10
40%5.10

402,00
402.00

0.0 0.0 0.0
1000.800 432,000 1020.000
1072.000 427,200 108%.000
1181,000 437,400 1190, 000
1248.000 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0
1048,000 430,800 . 1048.100.
1208.100 442,900 1214.000

0.0 0.0 0.0

0.0 434,400 430.800

0.0 0.0 0.0

0.0 0.0 0.0

894.000 444,400 0.0
434,400 0.0 942.100

0.0 106B.000 440,400

1070.100 434,900 0.0
440,000 0.0 1108.100
0.0 0.0 0.0
932,000 434,400 32,100
$44.100 440,400 1068,000
1074,000 442,900 1076.100

0.0 0.0 0.0

0.0 0.0 0.0

0.0 3.000 0.0
1004.000 442,100 1025.000
1084.000 434,800 1103.000
1167.000 444,400 1173.000

0.0 0.0 0.0

0.0 ~3.000 0.0

0.0 0.0 0.0

0.0 0.0 0.0

666,000 460,400 &94.,000
982,000 451,100 1000.000
1033.000 443,200 1051.000
"1112,000 434,900 1140,000
1200, 000 448.800 1204,000

0.0 0.0 0.0

YCH a OLOB AcH
1.96  1000.00 6.0 - 1000,60
2,74 - 3000.00 0.0 3000,00
3.22 447%,00 3.57 4468.82
3.57  5875.00 31.26 5831.25
3,80  7000.00 101,72 . 4B72.46
3.99  B000.00 193,78 77465.47
4.15  9000.00 314,35  B624.14
1.43  1000.00 0.0 1000,00
1.96  3000,00 150.74 2753.25

-
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146245.000
14245.000
T TTTTTT14245.000
16245.000

+- 18030.000
18030.000

TEFALYUR T TA55. 00 T

18030.000

18030.000
18030.000
18030.000
13030.050

184620.00C
18420.0400
18620.000
18420.000
18629.000
18620.000
18420.000

L]

20515.000
20515.000
20515.000
20515.000
20515.000
20515.000
20515.000

SECND

21425.000
21425.000
21425.000
21425.0C0
21425.000
21435.060
21325.000

21945.000
1 21945.000
219465,000
21963.000
21965, 000
21965.000
21965.000

23220,000
23220.000
23220.000
- 23220.000
_ 23220.000
- 33220,000

23220.000

T 77 2854615.000
25615.000
25615.000

TT25215.000
25615,000

- 25415.000
000
24545,000

B2+ J o B4 v it
1455,00 0.0 0.0
1455,00 0.0 0.0
1455,00 0.0 0.0
14%55,00 0,0 0.0
1785.,00 0.0 0.0
1785,00 0.0 0.0
1785.00 9.0 0.0
1785.00 0,0 0.0
1785,00 0.0 0.0
1785,00 0.0 0.0
1785,00 0.0 0.0
590,00 0.0 0,0
© 590,00 0.0 0.0
590.00 0.0 0.0
590,00 0.0 0.0
590,00 0.0 0.0
590,00 .0 0.0
590,00 0.0 ¢.0
1895,00 0.0 0.0
1895.00C 0.0 0.0
1895,00 0.0 0.0
1895.00 0.0 0.0
1895:00 0.0 0,0
1895.00 0.0 0.0
1895.00 ¢.0 0.0
XLCH ELTRI ELLE
£10.00 0.0 0.0
210,00 0.0 0.0
10,00 0.0° 0.0
916,00 Q.0 0.0
210,00 0.0 0,0
210,00 0.0 0.0
910,00 0.0 0.0
540,00 0.0 0.0
540,00 0.0 0.0
540,00 0.0 0.0
. 540,00 0.0 0.0
540,00 0.0 0.0
540,00 C 0.0 0.0
540,00 0.0 Q.0
1255.00 0.0 0.0
1255,00 0.0 0.0
1258%,00 Q.0 0.0
1255,00 0.0 0.0
1255.00 G.0 0,0
125%,00 0.0 0.0
1255,00 3.0 0,0
2395,00 0.0 0.0
2395,00 0.0 0.0
239%5,00 0.0 0.0
239%,00 0.0 0.0
2395,00 0.0 0.0
2395}00 000 000
239%,00 0.0 0.0
930,00 0.0 [

{6
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408,99 402,00 394,30 - 402.00 2.44 5B75,00 518,24  4850.07 506,49
410,08 402,00 394,30 402,00 2,57 7000,00  725.22 5585.07 489,72
410,97 402,00 394,30  402.00 2,47 8000,00 931,60 4210.42 857.79
411,82 402,00  394.30 402,00 2.74 . 9000,00 1159.11 = 4812.%7 1028,32
403,14 404,00  399.40  404.00 3,70 1000,00 0.0  1000.00 0.9
406.54 404,00  399.640 404,00 4.84  3000,00 30.28 2948.82  20.89
408.32  404.00 399,40 404,00 - 5.49  4475.00 92.38  A315.66 66,96
409,80 404,00 - 199,60  404.00 5.97 5B875,00 170,11 5577.41 127,48
410.84 404,00 399,40 404,00 £.31 - 7000.00 247,77  4561.96 190,27
411.69  404.00 399,40 404,00 6.60  8000,00  32B.97 7414.08 254,95
412,50 404,00  3I99.40  404.00 6:84  9000,00 423,96 B247.28  328.76
404,64  40%.00 400,00  409.20 4.09 - 1000.00 0.0  1000,00 0.0
407,52 40%.00 400,00  40%.20 4.3 3000.00 0.0 3000.00 0.0
409,23 409,00 400.00  409.20 4.40  8475.00 0.03  4474.%7 0.00
410.66  409.00 400,00  409.20 4.63 5B75.00 4.48  5863.09 7.43
411.71 409,00  400.00 409,20 4.70  7000,00 15.50  4952.74  31.76
412,57 409,00  400.00  409.20 4,77  B8000.00 32,57  7903.73  43.70
413.3% 409,00 400,00  409.20 4,85  9000.00 52.45  8844.77 102,58
405,51  411.00 400,80  411.40 1,32 1000.00 0.0  1000.00 0.0
408,46 411,00  400.80 . 411.40 1.97  3000.00 0.0 3000.00 0.0
410,12 411,00  400.80  411.40 2.23  4475.00 0.01 ' 4474.98 0.0
411,50 411,00  400.80  411.40 2,40  $875.00 16.86 5858.14 0,00
412,50 411,00 © 400,80  411.40 2,50 7000,00 108,62 6891.23 0.15
413,33 411.00  400.80  411.40 2,56 B000,00  280.23 7719.11 0.66
414,12 411.00 400,80 411,40 2,59 9000.00  S18.85 8479.54 1,60
CWSEL XLEEL ELMIN RBEL VCH Q QLB GCH OROE
405.79  407.60 400,40 407,00 2.50  1000.00 0.0 1000.00 0.0
40B.71  407.60 400,40  407.00 3.82  3000.00 0.12  2996.22 3.66
410,34  407.60  400.40  407.00 4.40  4475.00 1.28  4424.37 49,35
411,48 407.60 400,40  407.00 4,83 5B75.00 3.44 5738.75 . 132.41
412,66  407.60 400,40  407.00 5,12 7000.00 10,33 4761.70  227.97
413,46 407,40  400.40  407.00 5.32  8000.00 40,98  7816.26 342,76
414.2a 407,60  400.40  407.00 5.46  9000.00  124.82 ©395.26 477.92
406,09 413,60  401.20 413,70 2.41  1000.00 0.0 1000.00 0.0
409.04  413.60  401.20 - 413,70 3.92  3000,00 0.0  3000,00 0.0
410,65  413.60 - 401.20 413,70 4.52  4475.00 0.0 4475,00 0.
411,99 413,60 401,20 - 413.70 4,94 5875,00 0.0  5875.00 0.0
412,95 413,40 401.20  413.70 5.26 . 7000.060 0.0  7000.00 0.0
413,74 413,60 401,20  413.70 5.5t  B8000.00 0.01 799%.99 0.00
414,50  413.640 401,20 413.70 5.7  9000.00 1.07 B998,87 0.06.
404,77  415.40  401.00 414,00 1.89  1000.00 0.0 1000.00 0.0
409,83  415.80 401,00 414,00 2,82  3000,00 0.0  3000.00 0.0
411,30  415.6¢ 401,00 414,00 3.25 - 4475,00 0.0 4475.00 0.0
412.88  415.60  401.00 414,00 3.57 5875,00 0.0  3875.00 0.0
413,87  415.40 401,00  414.00 3.80  7000.00 0.0 . 4999.14 0.86
414,68 415,40  401.00 414,00 3.97  8000,00 0.0 7985.40  14.59
815.45 815,60 401,00 414,00 4.10  P000,00 0.0 ° B8898,31 101.70
409.15° 410,00 404,80  410.30 3.56  1000.00 0.0 1000.00 0.0
412,04 410,00 404,80  410.30 5.14  3000.00 1,23 2986:49 12,29
413,55 - 410.00  404.80 410,30 5.B6  4475.00 S.21  4342,39  127.40
414.77° 410,60 404,80 410,30 £.31 5875.00 11.09  S491.40 . 372,31
415,67 410,00 404,80  410.30 6,60  7000,00 17,14 &371.37  $11.49
416,41 410.00 . 404,80 410,30 4.84  BOO0,00 2336 TF134.20 BAZ,A4
417.10 410,00  404.80 410,30 7.06  9000,00 30,31 T 7894.7% 1084.90
411.90 412,90 408.20 413,40 4,28 1000,00 0.0  1000.00 _ 0.0
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APPENDIX E

INFORMATION AS
CONTAINED IN THE NATIONAL
INVENTORY OF DAMS
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